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1 2 3 4 5 6 8 10
Initial Velocity 1 ft/s 80 118 144 166 186 204 235 263
Initial Velocity m/s 24 36 44 51 57 62 72 80
Approximate burst height 2 m 30 61 91 122 152 183 244 305
Initial Burst size 3 m 14 27 41 55 69 82 110 137
Approximate shell mass 4 kg 0.0015 0.012 0.11 0.27 0.52 0.90 2.13 4.17
Number shells for July 6, 2002 Fireworks 5 unitless 1408 708 557 227 102 123 24 8
Approximate mass of all unexploded shells 6 kg 14 21 63 61 53 111 51 33
Notes:
1 - http://library.thinkquest.org/15384/physics/index.htm

4 - Approximate mass of shell derived from Mercer (2002) as 0.001467 x (shell diameter)3.
5 - Data taken from the Atlas PyroVision Productions Pyrotechnic Display Proposal to the Bourne Firefighters dated July 6, 2002.
6 - Equivalent to the approximate mass of a shell x number of shells.

Table 2. Summary of Fireworks Types and Burst Data 

3 - Burst diameter is based on a scale of 13.7 meters diameter for every inch of shell diameter (http://library.thinkquest.org/15384/physics/index.htm)

2 - Burst height is based on a scale of 30.5 meters height for every inch of shell diameter (http://www.atlaspyro.com/howhighdotheygo.asp and 
http://library.thinkquest.org/15384/physics/index.htm)

Nominal Shell Diameter (inches)Physical Characteristic Units
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Average Particle Diameter (µm) Assumed Fraction for CalPUFF Modeling 1

2.5 0.21 2

15 0.25 2

50 0.042 2

100 0.1 3

200 0.1 3

300 0.1 3

400 0.1 3

500 0.1 3

Total 1.00
Notes:

3 - The mass of particles greater than 50 um are assumed to be equally distributed up to 
500 um.

Table 3.  Summary of Particle Size Distribution

1 - The distribution assumes that 50% of mass is 50um and less and 50% is greater than 
50 um.
2 - Based on the EPA AP-42 document, 91.5% of the TSP is PM10 particles.  The PM10 
particles are assumed to be distributed in a manner similar to the PM15 and PM2.5 
breakdown reported in Dutcher et al.(1999).  The remaining 8.5 % is is assumed to be 
PM50.
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2.5 15 50 100 200 300 400 500

0.21 0.25 0.042 0.1 0.1 0.1 0.1 0.1

Nominal
Shell Size

Mass of 
Shell 2

Fraction of 
Total

Particle
Mass 3

Estimated
Unitized
Emission

Rate 4

1 5.9 0.01 1.47 0.31 0.37 0.06 0.15 0.15 0.15 0.15 0.15
2 23.6 0.06 5.88 1.23 1.47 0.25 0.59 0.59 0.59 0.59 0.59
3 63 0.16 15.69 3.30 3.92 0.66 1.57 1.57 1.57 1.57 1.57
4 61 0.15 15.19 3.19 3.80 0.64 1.52 1.52 1.52 1.52 1.52
5 53 0.13 13.20 2.77 3.30 0.55 1.32 1.32 1.32 1.32 1.32
6 111 0.28 27.65 5.81 6.91 1.16 2.76 2.76 2.76 2.76 2.76
8 51 0.13 12.70 2.67 3.18 0.53 1.27 1.27 1.27 1.27 1.27
10 33 0.08 8.22 1.73 2.05 0.35 0.82 0.82 0.82 0.82 0.82

TOTAL = 401.5 1

Notes:

2 - Mass of the shell is estimated based on shell diameter - See Table 2.
3 - This assumes that the total mass of particles emitted from the fireworks is proportional to the starting shell mass.

5 - See Table 3.
6 - Particle size distribution assumes that 21 % of particles is PM2.5, 25% is PM15, 4.2 % is PM50 and PM100, 200, 300, 400, and 500 are 10% each.

Table 4.  Summary of Unitized Particle Emission Rates 1

1 - The emission rates presented in this table are not actual emission rates.  They are estimated unitized emission rates that were generated assuming that the 
particle emissions are proportional to the initial shell mass.  These data are being used only 

4 - Estimated nominal unitized emission rates are computed by multiplying the particle mass fraction by 100. This is done to ensure that the emission rates re high 

Particle Sizes (um) 5

Percent of Mass in Each Size 5

Weighted unitized emission rates by shell mass and particle size fraction
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EVENT Hour Ending
(EDT)

Hour Ending
(GST/Z)

U component of 
wind

10 meters (SFC)
(m/s)

Temperature -
surface (SFC)/ 

2meter
(°C)

Relative
Humidity 2 

meters (SFC)

AVG TTL 
Cloud cover 

(SFC)

6 Hr 
Accumulated
Precipitation

(mm)

05-Jul-03 8:00 PM July 6 00:00Z 3.964 22.651°C 82.69% 17.56% 0.583
06-Jul-02 8:00 PM July 7 00:00Z 4.328 20.338 74.21% 41.55% 0.206
07-Jul-01 8:00 PM July 7 00:00Z 4.328 20.338 74.21% 41.55% 0.206
04-Jul-00 8:00 PM July 5 00:00Z 2.852 20.171 92.29% 60.56% 1.042
04-Jul-99 8:00 PM July 5 00:00Z 3.812 23.427 84.34% 42.52% 0
04-Jul-98 8:00 PM July 5 00:00Z 0.563 18.482 81.12% 43.31% 0
06-Jul-97 8:00 PM July 7 00:00Z 1.830 19.774 75.07% 7.96% 0

Table 5.  Summary of Meteorological Data
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Land Use Description 248.75 - 11.25 11.25 - 33.75 33.75 - 56.25 56.25-78.75 78.75 - 101.25 101.25  - 123.75 123.75 - 146.25 146.25 - 168.75 168.75 - 191.25 191.25 - 213.75 213.25 - 236.75 236.25 - 258.75 258.75 - 281.25 281.25 - 303.75 303.75 - 326.25 326.25 - 348.75
Cropland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pasture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.10 0.70 0.00 0.00
Forest 67.08 66.07 94.60 94.27 94.50 94.82 94.82 94.23 88.11 50.56 48.86 41.49 30.43 24.82 52.63 72.34
NonForested Wetland 0.00 0.00 0.00 0.00 0.50 0.00 0.32 0.00 0.64 0.00 1.13 3.77 0.00 1.61 0.00 0.00
Mining 5.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 15.76 0.00 1.13 0.00 0.00 0.54 0.17
Open Areas w/ No Vegetation 2.06 19.36 5.36 4.02 4.93 4.52 2.17 2.49 8.88 4.42 4.26 3.04 7.56 1.95 2.95 2.24
Participation Recreation 0.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.93 16.89 7.24 3.21 8.85 4.46 3.45
Spectator Recreation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water Based Recreation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.00 0.00
MultiFamily Residential 1.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.97 8.26 2.40 2.84 0.58 2.62 2.61
High Density Residential 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.07 2.63 0.00 2.28 7.41 0.00 0.00
Medium Density Residential 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.36 1.74 1.85 11.62 12.48 4.19 5.38
Low Density Residential 6.10 1.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.05 14.36 10.49 2.27 3.35 0.78
Salt Water Wetland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.52 0.00 0.00 0.00 0.00
Commercial 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.70 3.92 1.58 7.27 17.89 1.19 1.35
Industrial 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.91 0.00 0.00 0.00 0.00 0.00 0.00
Urban Open 1.74 3.58 0.05 1.70 0.06 0.65 2.70 3.27 0.81 1.52 3.61 10.19 7.53 2.80 1.77 0.81
Transportation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.55 3.01 0.95 3.00 2.47 13.04 4.76
Waste Disposal 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.77 0.03 0.48 0.00 0.00 5.59 1.52 0.00
Woody Based Perrenial 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 3.17 5.83 0.00 0.20 6.10 0.00
Canal 14.86 9.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.69 9.68 5.63 6.12
Surface Area Weighted Parameters
Noon-time Albedo 0.1328 0.1510 0.1286 0.1271 0.1280 0.1275 0.1246 0.1253 0.1358 0.1655 0.1497 0.1505 0.1493 0.1445 0.1422 0.1310
Bowen Ratio 0.7069 1.0794 0.4991 0.4778 0.4825 0.4784 0.4255 0.4479 0.6691 1.4484 0.9737 1.1244 1.3340 1.1659 0.8941 0.6608
Surface Roughness Length 0.9327 0.9013 1.2302 1.2426 1.2302 1.2393 1.2602 1.2577 1.1548 0.7759 0.8010 0.7847 0.6815 0.6522 0.7793 1.0076

Table 6.  Fraction of Land as Specified Land Use and Corresponding Surface Parameters

Degrees from North
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Table C-1
Northwest Corner Groundwater Screening

Chemical

Location  of 
Maximum

Concentration

Maximum
Contaminant

Level [1]

EPA Chronic 
(Lifetime) Health 

Advisory Level (HA) 
for Drinking Water 

[2] (ug/L) EPA Regional 
Screening Level 

for Tapwater

Massachusetts
Contingency
Plan GW-1 
Standard

2,4,5-T (TRICHLOROPHENOXYACETIC ACID) 0.42 NJ MW-66M2 2 / 62 - 70 370 -
ACETONE 4 LRMW9515 2 / 57 - - 22,000 6,300
ALUMINUM 651 95-6A 16 / 73 - - 37,000 -
ANTIMONY 4.9 J LRMW9515 3 / 73 6 6 15 6
ARSENIC 4.2 J MW-66S 2 / 73 10 - 0.045 10
BARIUM 14.8 J 95-6ES 15 / 73 2000 - 7,300 2,000
BENZENE 0.2 J 95-6ES 1 / 72 5 - 0.41 5
BENZOIC ACID 0.25 J 95-6A 1 / 71 - - 150,000 -
BETA BHC (BETA HEXACHLOROCYCLOHEXANE) 0.0065 J LRMW9515 1 / 45 0.2 [4] - 0.037 0.2
bis(2-ETHYLHEXYL) PHTHALATE 4 J LRMW9515 7 / 79 6 - 4.8 6
BORON 10.4 95-6ES 38 / 69 - 1,000 7,300 -
CADMIUM 0.5 J LRMW9515 2 / 73 5 5 18 5
CALCIUM 2820 LRMW9515 69 / 73 - - - -
CHLORAMBEN 0.3 NJ MW-66M2 5 / 46 - - 550 -
CHLOROFORM 3 LRMW9515 72 / 72 80 70 0.19 70
CHLOROMETHANE 1 95-6ES 5 / 72 - 30 190 -
CHROMIUM, TOTAL 15 J LRMW9515 17 / 73 100 - - 100
COPPER 18.3 J XXWSCN 9 / 73 1300 - 1,500 -
DIETHYL PHTHALATE 9 MW-65M1 3 / 79 - - 29,000 2,000
DI-n-BUTYL PHTHALATE 0.53 J MW-66S 2 / 79 - - 3,700 -
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE (RDX) 15 J BH-363 86 / 506 - 2 0.61 1

IRON 26700 LRMW9515 30 / 73 - - 26,000 -
LEAD 4.3 J MW-65S 3 / 73 15 - - 15
MAGNESIUM 1730 95-6ES 66 / 73 - - - -
MANGANESE 220 MW-65M1 64 / 73 - 300 880 -
MCPP 1300 95-6ES 2 / 62 - 30 [5] 37 -
MERCURY 0.15 J MW-65S 3 / 73 - 2 0.57 2
MOLYBDENUM 3.4 MW-65M1 8 / 69 - 40 180 -
NICKEL 10 LRMW9515 16 / 73 - 100 730 100
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE (HMX) 0.26 BH-363 2 / 506 - 400 1,800 200
PERCHLORATE 26.3 MW-279S 530 / 792 2 15 [3] 26 2
PICLORAM 0.14 J 95-6ES 1 / 38 500 - 2,600 -
POTASSIUM 1400 MW-65M1 54 / 73 - - - -
SELENIUM 4.1 J 95-6ES 2 / 73 50 50 180 50
SILVER 0.65 J 95-15C 1 / 73 - 100 180 100
SODIUM 7420 LRMW9515 73 / 73 - - - -
tert-BUTYL METHYL ETHER 0.82 LRMW9515 1 / 56 - - 12 70
THALLIUM 0.24 J 95-6ES 2 / 73 2 0.5 2.4 2
VANADIUM 3 J 95-6A 4 / 73 - - 260 30
ZINC 7210 LRMW9515 28 / 73 - 2000 11,000 5,000

Notes:

Data summary considers all samples from site-wide monitoring wells in the Northwest Corner (On Base and Off Base) from all sampling dates (1997-2008).
"Qualifier" codes used for the "Maximum Concentration" are as follows:
J = Estimated Concentration
NJ = Presumptively Identified Compound, Estimated Concentration
Highlighting indicates those criteria that have been exceeded and will be discussed further within the report.
[1]  Maximum Contaminant Level is both Federal and State except for perchlorate, which reflects the State MCL
[2]  HA is the Federal EPA lifetime health advisory value (June, 2006).
[3]  Interim Health Advisory 
[4]  Lindane (technical grade BHC) used as a surrogate for the MCL value for Beta BHC.
[5]  MCPA used as a surrogate for the HA value for MCPP.

Maximum  Detected 
Concentration (ug/L)

Detection
Frequency



Table C-2
Northwest Corner Soil Screening

Analyte

Location of 
Maximum
Detected

Concentration

Total
Number of 
Analyses

Number of 
Analyses
Detected

MCP
S-1/GW-1
Standard

MADEP Leaching 
Based Soil 

Concentration [6] MMR SSL

EPA Region 3 
Risk-Based

SSL

Moraine
Background

Concentration
(0 - 2 ft bgs)

ALUMINUM 42300 SS16R 0-0.25 151 151 - - 54000 55,000 15500

ANTIMONY 1.3 J CP16J 1.5-2 141 8 20 - 0.271 0.66 2.3

ARSENIC 5.5 SS208CB 1.5-2 151 123 20 - 0.00901 0.0013 3.9

BARIUM 25.5 CP42K 1.5-2 151 151 1000 - 120 300 20.2

BERYLLIUM 0.76 SS66E 1.5-2 151 99 100 - 2.6 58 0.41

BORON 20.6 CP16M 0-0.5 127 36 - - 9.52 23 17.3

CADMIUM 1.1 SS16R 0-0.25 151 32 2 - 0.401 1.4 0.35

CALCIUM 242 SS62C 1.5-2 151 105 - - - - -

CHROMIUM, TOTAL [1] 19.7 SS16R 0-0.25 151 144 30 - 7.02 - 15.5

COBALT 5.8 SS208C 1.5-2 151 135 - - 132 0.49 4.5

COPPER 931 SS16R 0-0.25 151 145 - - 45.7 51 11

IRON 15400 SS208CB 1.5-2 151 151 - - 2420 640 12100

LEAD 357 SS208FB 0-0.5 151 151 300 - 4.05 - 19

MAGNESIUM 2260 SS208A 1.5-2 151 151 - - - - 1980

MANGANESE 396 SS66I 1.5-2 151 151 - - 44.2 57 122

MERCURY 0.11 CP16A 1.5-2 151 3 20 - 0.0204 0.03 0.1

MOLYBDENUM 1.7 SS208A 0-0.5 127 82 - - 0.183 3.7 1.1

NICKEL 27.7 SS16R 0-0.25 151 139 20 - 292 48 9.4

NITROGEN, AMMONIA (AS N) 37.6 J SS66J 0-0.5 108 85 - - - - 20

NITROGEN, NITRATE-NITRITE 1.2 SS66Q 0-0.5 108 105 - - - - 0.94

PHOSPHORUS, TOTAL ORTHOPHOSPHATE (AS PO4) 199 CP26N 1.5-2 107 106 - - - - 143

POTASSIUM 750 SS208C 1.5-2 151 122 - - - - 733

SELENIUM 2.2 J SS208H 0-0.5 151 14 400 - 2.76 0.95 1.1

SODIUM 348 SS208G 1.5-2 151 12 - - - - -

THALLIUM [2] 2 J CP16G 1.5-2 151 3 8 - 3 0.17 1.6

TOTAL ORGANIC CARBON 48900.00 CP42C 74 50 - #N/A - #N/A -

VANADIUM 25.3 SS208H 0-0.5 151 150 600 - 260 260 21.7

ZINC 553 SS16R 0-0.25 151 139 2500 - 2200 680 25.6

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 0.000001 J 3 2 0.002 - 5E-11 - -

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 0.00001 3 3 0.002 - 5E-11 - -

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN - 3 0 - - - - -

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 0.0000003 J 3 1 0.0002 - 5E-12 - -

1,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN - 3 0 - - - 0.000009 -

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN - 3 0 - - - - -

1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN - 3 0 - - - 0.000009 -

1,2,3,7,8,9-HEXACHLORODIBENZOFURAN - 3 0 - - - - -

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN - 3 0 - - - 0.000009 -

1,2,3,7,8-PENTACHLORODIBENZOFURAN - 3 0 - - - - -

1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN - 3 0 - - - - -

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 0.0000002 J 3 1 0.000002 - 5E-14 - -

2,3,4,7,8-PENTACHLORODIBENZOFURAN 0.0000003 J 3 1 0.00001 - 2.5E-13 - -

2,3,7,8-TETRACHLORODIBENZOFURAN 0.0000003 3 1 0.000002 - 5E-14 - -

2,3,7,8-TETRACHLORODIBENZO-p-DIOXIN - 3 0 0.00002 - 5E-13 0.00000015 -

Dibenzofuran Mixture Toxicity Equivalency [2]  0.0000002 0.00002 - 5E-13 - -

Dibenzodioxin Mixture Toxicity Equivalency [2]  0.0000001 0.00002 - 5E-13 - -

2,4,5-T (TRICHLOROPHENOXYACETIC ACID) 0.006 J SS66F 1.5-2 73 1 - - 0.493 0.11 -

2,4,6-TRINITROTOLUENE by 8330 - - 80 0 - - 0.000212 0.0087 -

2,4-DINITROTOLUENE 0.6 J SS62E 0-0.5 211 8 0.7 0.057 0.0196 0.0002 -

2,6-DINITROTOLUENE 0.03 J SS62E 0-0.5 211 1 - - 0.00876 0.034 -

2-CHLOROBENZOIC ACID 0.39 J SS208A 0-0.5 8 1 - - - - -

ACETONE 0.16 J SS66J 1.5-2 65 48 6 6.3 0.107 4.4 -

ANTHRACENE 0.02 J SS66Q 0-0.5 195 1 1000 - 53.8 450 -

BENZO(a)ANTHRACENE 0.12 J SS66Q 0-0.5 195 9 7 - 0.0369 0.014 0.46

BENZO(a)PYRENE 0.09 J SS66Q 0-0.5 195 7 2 - 0.203 0.0046 0.46

BENZO(b)FLUORANTHENE 0.16 J SS66Q 0-0.5 195 10 7 - 0.114 0.047 0.46

BENZO(g,h,i)PERYLENE 0.06 J SS66Q 0-0.5 195 3 1000 - 554 - 0.46

BENZO(k)FLUORANTHENE 0.13 J SS66Q 0-0.5 195 10 70 - 0.114 0.46 0.46

BENZOIC ACID 0.25 J SS54L 1.5-2 63 8 - - - 33 -

BENZYL BUTYL PHTHALATE 0.02 J SS62G 0-0.5 157 1 - - 491 0.67 -

bis(2-ETHYLHEXYL) PHTHALATE 0.77 SS54G 0-0.5 195 32 200 - 72 1.6 -

BROMOMETHANE 0.003 J SS16R 0-0.25 65 1 0.5 0.05 0.00182 0.0022 -

CARBON DISULFIDE 0.001 J SS16R 0-0.25 65 1 - - 0.414 0.27 -

CHLORAMBEN 0.01 J SS62B 0-0.5 114 4 - - 0.116 0.12 -

CHLOROFORM 0.01 SS66J 1.5-2 65 1 0.4 0.35 0.0000364 0.000055 -

CHLOROMETHANE 0.001 J SS66J 1.5-2 65 2 - - 0.000399 0.049 -

CHRYSENE 0.20 J SS66Q 0-0.5 195 16 70 - 3.4 1.4 0.46

DCPA (DACTHAL) 0.01 NJ SS66M 0-0.5 65 1 - - 4.91 0.28 -

DIBENZ(a,h)ANTHRACENE 0.03 J SS66Q 0-0.5 195 2 0.7 - 0.0377 0.015 -

DICAMBA 0.02 NJ CP42D 0-0.5 111 3 - - 0.264 0.28 -

DIELDRIN 0.05 SS62A 0-0.5 98 7 0.05 - 0.0008 0.00009 0.03

Maximum
Concentration

(mg/Kg)
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Table C-2
Northwest Corner Soil Screening

Analyte

Location of 
Maximum
Detected

Concentration

Total
Number of 
Analyses

Number of 
Analyses
Detected

MCP
S-1/GW-1
Standard

MADEP Leaching 
Based Soil 

Concentration [6] MMR SSL

EPA Region 3 
Risk-Based

SSL

Moraine
Background

Concentration
(0 - 2 ft bgs)

Maximum
Concentration

(mg/Kg)
DIETHYL PHTHALATE 0.05 J SS66R 1.5-2 195 1 10 9.98 13.4 13 -

DI-n-BUTYL PHTHALATE 1.1 J CP16M 0-0.5 195 22 - - 150 11 -

ENDOSULFAN SULFATE [3] 0.002 NJ SS66Q 0-0.5 98 1 0.5 0.54 [3] 2.18 9.7 -

ENDRIN ALDEHYDE [4] 0.003 J SS62B 0-0.5 98 2 8 - 0.189 0.23 -

ENDRIN KETONE [4] 0.002 J SS62A 0-0.5 98 1 8 - 0.189 0.23 -

FLUORANTHENE 0.28 J SS66Q 0-0.5 195 17 1000 - 108 210 0.46

GAMMA-CHLORDANE 0.002 J SS62A 0-0.5 98 1 0.7 - 0.0000384 0.033 -

HEPTACHLOR 0.002 CP42D 0-0.5 62 1 0.2 - 0.0215 0.0016 -

HEPTACHLOR EPOXIDE 0.002 J SS62C 1.5-2 98 1 0.09 - 0.0061 0.000079 -

HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE (RDX) by 8330 - - 118 0 1 0.00168 0.000109 0.00036 -

INDENO(1,2,3-c,d)PYRENE 0.06 J SS66Q 0-0.5 195 3 7 - 0.317 0.16 0.46

MCPA [5] 42 NJ CP42I 0-0.5 111 25 - - 0.00143 0.0047 -

MCPP [5] 52 CP16N 1.5-2 119 5 - - 0.05 0.011 -

METHYL ETHYL KETONE (2-BUTANONE) 0.01 SS66J 1.5-2 65 22 4 4 0.335 1.5 -

METHYLENE CHLORIDE 0.01 J CP16E 0-0.5 65 8 0.1 0.01 - 0.0012 -

N-NITROSODIPHENYLAMINE 0.11 J CP16M 0-0.5 195 10 - - 0.0078 0.17 -

p,p'-DDE 0.01 J SS66J 0-0.5 99 20 3 - 0.884 0.06 0.0022

p,p'-DDT 0.01 CP42G 0-0.5 99 23 3 - 0.525 0.087 -

PCB-1254 (AROCHLOR 1254) 0.05 CP16A 1.5-2 98 1 2 - 0.0104 0.0051 -

PCB-1260 (AROCHLOR 1260) 0.03 J SS66Q 0-0.5 98 2 2 - 0.0104 0.014 -

PENTACHLOROPHENOL 0.05 SS66I 1.5-2 253 2 3 0.008 0.000429 0.0039 -

PENTAERYTHRITOL TETRANITRATE 47 CP16C 0-0.5 118 2 - - - - -

PERCHLORATE 7.56 SS199G 250 43 0.1 0.002 0.00314 - -

PHENANTHRENE 0.09 J CP16B 0-0.5 195 8 10 10.9 48.1 - 0.46

PHENOL 0.08 J SS66R 0-0.5 195 2 1 0.951 0.766 8.1 -

PYRENE 0.26 J SS66Q 0-0.5 195 22 1000 - 19 150 0.46

SILVEX (2,4,5-TP) 0.01 J CP42D 0-0.5 119 1 - - - 0.11 -
TOLUENE 0.003 J SS66F 1.5-2 65 14 30 32 0.272 1.7 -

Notes:
Data summary considers all samples from site-wide monitoring wells in the Northwest Corner (On Base and Off Base) from all sampling dates (1997-2008).
"Qualifier" codes used for the "Maximum Concentration" are as follows:
J = Estimated Concentration
NJ = Presumptively Identified Compound, Estimated Concentration
Highlighting indicates those criteria that have been exceeded and will be discussed further within the report.
[1]  MCP standards for Chromium VI used as a surrogate for Chromium, Total.
[2]  EPA Risk-Based SSL for Thallium, Soluable Salts used as a surrogate for Thallium.
[3]  MCP standards for Endosulfan used as a surrogate for Endosulfan sulfate.
[4]  MCP and EPA values for Endrin used as a surrogate for Endrin Aldehyde and Endrin Ketone.
[5] AMEC (2002) confirmed that the detections of these analytes were false positives
[6] MADEP Leaching Based Soil Concentrations are not used as a screening criteria, but are included for comparison purposes only.
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D.1 Groundwater Modeling Appendix in Support of Northwest Corner Feasibility Study 

This appendix was developed to document the Northwest Corner groundwater modeling 
activities. This includes the description and documentation of groundwater flow and contaminant 
transport modeling for perchlorate and RDX.  

D.1.1 Northwest Corner Groundwater Modeling Program Objectives 

The objectives for groundwater modeling at the Northwest Corner consisted of constructing and 
calibrating a groundwater flow transport model for perchlorate and RDX in support of a 
monitored natural attenuation assessment (MNA) for these two contaminants. A 3-dimensional 
numerical model was developed in order to predict future contaminant migration pathways, 
including rate of movement for groundwater flow, and time of discharge of the contaminants to 
the Cape Cod Canal.

D.1.2 Model Code Selection for Flow/Particle Tracking Analysis 

Groundwater Vistas (GWV) Version 4.25 (developed by Environmental Solutions, Inc.), was the 
pre- and post-processor used to incorporate groundwater flow and contaminant transport 
properties into the Northwest Corner subregional model. The USGS modular finite-difference 
groundwater flow modeling code, MODFLOW96, was selected to simulate groundwater flow at 
MMR (Harbaugh and McDonald, 1996; McDonald and Harbaugh, 1988). MODFLOW96 is a well 
documented, public-domain code developed by the USGS, and is widely used throughout the 
environmental industry. USGS developed a regional steady-state groundwater flow model 
encompassing MMR using MODFLOW96, and incorporating numerous iterative refinements 
(Masterson et al. 2000, 1998, and 1996). AMEC Earth and Environmental, Inc. (AMEC) 
modified the USGS flow model and issued regional model MMR-10NW to the United States 
Army Corps of Engineers (USACE) in October 2005. This regional model was used to develop 
the Northwest Corner subregional model.  

Results of the MODFLOW96 simulations resulted in the development of modeled water table 
and potentiometric surface maps of the aquifer for the various model layers. Water 
table/potentiometric surface maps were exported from GWV and imported into ArcGIS Version 
9.2 (ESRI, 2006) for use in developing report graphics.  

The USGS particle tracking code, MODPATH, was selected for computing forward and reverse 
particle tracks (Pollack, 1989 and 1994). MODPATH utilizes the groundwater flow output from 
MODFLOW96 to predict flow paths and, similar to MODFLOW96, is a well-documented public 
domain code that is widely used throughout the environmental industry. Particle track analyses 
were utilized to select monitoring well locations and screen depths during the Northwest Corner 
Draft Remedial Investigation (RI), as well as to calibrate and predict advective contaminant 
migration paths. MODPATH was used to predict the travel time of a water particle from the 
contaminant source area to its point of discharge. At the Northwest Corner, the primary 
discharge sink is the Cape Cod Canal. 

D.1.3 Model Code Selection for Fate and Transport Analysis  

The modular, three-dimensional, multispecies transport model MT3DMS (Zheng and Wang, 
1999) was selected to simulate the fate and transport of contaminants of concern. MT3DMS is 
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designed for use with output from any block-centered finite-difference groundwater flow model 
(e.g., MODFLOW96). The program utilizes groundwater flow velocities from MODFLOW to 
predict concentrations, considering advection, dispersion, diffusion, and basic chemical 
reactions (e.g., sorption and decay) of dissolved contaminants. In developing the transport 
model for Northwest Corner, the effects of recharge (accretion of precipitation to the water 
table), advection, dispersion, and sorption for contaminant fate and transport simulations were 
considered. Contaminant degradation and diffusion were not simulated. As with MODFLOW and 
MODPATH simulations, Groundwater Vistas was used to pre-process and post-process 
contaminant transport data.  

Information needed from the MODFLOW model is “passed on” to the transport model via a 
transport link file. Information pertaining to porosity values, dispersion coefficients (longitudinal 
and transverse), and sorption parameters (distribution coefficients/bulk density) are discussed in 
greater detail in Section D.4.1. Model input parameters such as dispersivity, bulk density and 
sorption coefficients were pre-processed in Groundwater Vistas by filling in appropriate 
transport parameter databases. The transport equation was solved by MT3DMS using the 
Generalized Conjugate Gradient (GCG) Solver. MT3D solves the transport equation and GWV 
contours the distribution of the contaminants simulated on a “layer by layer” basis. Contaminant 
concentration within any row, column and layer of the transport model is provided by the GWV 
post-processing software. Contaminant contour maps can be exported on a layer by layer basis. 
However, GWV has the capability of providing a composite contour map whereby the maximum 
concentration within any model row/column/layer is contoured. This function was used in 
developing contaminant contour maps for the Northwest Corner. Contour maps were exported 
from GWV as ESRI shapefiles for use in creating plume maps for Perchlorate and RDX 
contamination within the Northwest Corner. 

D.1.4 Additional Codes and Pre/post Processors  

A variety of pre and post-processors were used to provide input data to the models and display 
results. Generic tools include text editors such as Textpad (Helios Software Solutions, 2004), 
graphing packages such as Microsoft Excel (Microsoft Corporation 2003), CORPSCON 6 (US 
Army Corp of Engineers, version 6.0.1) and contour/gridding packages such as SURFER 
Version 8 (Golden Software, Inc., May 2004).  

CORPSCON 6, developed by the USACE Topographic Engineering Center, was used to 
convert boring/well coordinates from Universal Transverse Mercator (UTM) North American 
Datum (NAD) 1983 in UTM-meters, (units for which data is stored in the EDMS “site” database) 
to Massachusetts State Plane (SP) Coordinates of 1927, which are the units of the model. 

SURFER was principally used to import the coordinates and elevation of a particle 
corresponding to a well screen to determine where a water particle would be within the aquifer. 
After creating the contaminant cross-sections, and forward migrating chemical data points, layer 
by layer contour chemical contour (isopleths) maps representing perchlorate and RDX 
contamination were converted to a data file. This file containing the northing and easting 
coordinates, and concentration of the contaminant, was read by SURFER. SURFER uses a 
gridding algorithm in order to interpolate the concentration between the contour lines and control 
points (measured values).
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The Natural Neighbor gridding method was used for Northwest Corner data. The Natural 
Neighbor interpolation algorithm uses a weighted average of the neighboring (adjacent) 
observations. SURFER produces a binary grid file that contains a concentration for every grid 
node in the orthogonal array. These files, one for every model layer, are imported into the 
numerical model on a layer-by-layer basis and represent the contaminants’ initial starting 
concentrations for the transport simulation.  

Additionally, the vadose zone leaching model, Seasonal Soil Compartment Model (SESOIL) 
(Bonazountas and Wagner, 1984) was used to estimate a travel time of perchlorate through the 
vadose zone. 

D.2.1 Northwest Corner Subregional Model 

The subregional model was derived from the calibrated regional flow model (MMR-10NW). 
Relative to the regional model, the subregional model features a refined model grid allowing for 
greater resolution of hydraulic heads and a more accurate representation of aquifer interaction 
with the Cape Cod Canal. The finer discretization of the sub-regional model allows for 
incorporation of important local scale features such as aquifer/canal interaction. The Northwest 
Corner subregional model was calibrated to both flow and transport objectives. These objectives 
are discussed in greater detail in Section D.2 and subsequent Sections A.3 and D.4. 

D.2.2 Subregional Model Design 

The following sections present the discretization, boundary conditions and aquifer properties 
used in subregional model development. 

D.2.2.1 Model Discretization 

As identified in the Northwest Corner Draft RI report (AMEC, 2006), the approach to developing 
the subregional model was to: 1) ensure the regional model was calibrated to synoptic water 
level data collected from the Northwest Corner monitoring well network, and 2) define the 
subregional model grid and boundary conditions. Groundwater flow and contaminant transport 
for the Northwest Corner were simulated using a 20-layer finite-difference model extracted from 
the regional model MMR-10NW using Telescopic Mesh Refinement (TMR). The TMR method 
requires specification of the subregional grid extents and spacing, and then extraction of 
appropriate boundary conditions from the regional model. This allows consistency between the 
regional and subregional models, in terms of groundwater flux and heads, to be maintained. 

The Northwest Corner subregional model grid consists of 305 rows and 260 columns. Rows and 
columns have equal spacing of 50 feet. Figure D.2-1 depicts the orientation of the model grid 
within the Northwest Corner area and depicts the locations of the constant heads and general 
head boundaries. Model layers have horizontal top and bottom elevations for uniform thickness 
with the exception of layers 19 and 20 which correspond to the interpreted top of bedrock and 
have variable and irregular thicknesses. The top of bedrock depicted in model layers 19 and 20 
is defined as a no-flow boundary condition, and as such, water is not transmitted between 
overburden and the crystalline bedrock.  
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The upgradient extent of the perchlorate plume is located approximately 800 feet east of Canal 
View Road. The top of the groundwater surface at this point is simulated in model layer 3. The 
water table slopes downward towards the canal and intersects the canal at model layer 6.  

D.2.3 Water Level Calibration 

Both the MMR-10NW regional model and Northwest Corner subregional model utilize a 
recharge rate of 0.68 meters/year (27 inches/year). Additional rounds of water level data have 
been collected since the last regional model was calibrated in 2004. The average groundwater 
elevations obtained from these and earlier synoptic gauging rounds were utilized as calibration 
points in the subregional model. Table D.2-2 contains a comprehensive data set of water levels 
for wells located within the Northwest Corner study area used for model calibration. The table 
contains the top, mid-point and bottom elevation of the well screens, minimum, maximum, and 
average water levels, and model layer corresponding to the mid-point elevation of the well 
screen.

Table D.2-3 compares model predicted versus “average” measured water levels. The difference 
between the model predicted and measured values is defined as the residual. A method to 
evaluate how well the model is calibrated is to assess the standard deviation of the residuals 
divided by the range in measured water levels. The calibration routine contained within GWV 
calculated a residual standard deviation of 1.895 feet. A plot of measured versus model 
predicted water levels is presented in Figure D.2-2. If the model predicted versus measured 
water level were equal the residuals would be zero and the line would plot on a 45 degree angle 
to either axis. Figure D.2-2 identifies that most wells plot along or near to the 45 degree line. 
The range in water levels determined by the model was 35.92 feet. The ratio of the residual 
standard deviation (1.895 ft.) divided by the range in water levels (35.92 ft.) was 0.053 or 5.3%. 
A model with this statistic below 10% is considered adequately calibrated with respect to flow. 
As such, the subregional model was considered adequately calibrated for the Feasibility Study 
assessment. 

D.2.4 Boundary Conditions 

Model cells along the upgradient (eastern) and cross-gradient (northern & southern) boundaries 
(the model edges) are specified as constant head boundaries in the model. These values were 
obtained directly from the head solution of the regional model and imported into the subregional 
model using TMR. Model layers 6 through 10 have a head-dependent specified flux boundary 
conditions that were assigned to the regional model using MODFLOW’s General Head 
Boundary (GHB) package and applied to those model cells corresponding to the Cape Cod 
Canal (Figure D.2-1). The interaction between the aquifer and the canal was refined from the 
regional model by varying the conductance value in the model cells and vertically discretizing 
the model layers. The contact between permeable outwash and bedrock (model layers 19 and 
20) was assigned a no flow boundary condition.  

D.3.1 Particle Track Travel Times and Orientation 

Groundwater flow velocity was calculated by two methods: 1) using the subregional 
groundwater model and 2) using average aquifer characteristics. Groundwater velocity 
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predicted by the model between MW-279 and the Canal (approximately 3600 feet) is estimated 
at 2.5 ft/day, or a travel time of approximately 4 years.  

To estimate the velocity-based aquifer parameters, the average transmissivity (15,000 ft2/day),
is divided by the average aquifer thickness of 120 ft. That result is then multiplied by the 
hydraulic gradient of 0.0068 ft/ft, and divided by an effective porosity of 0.32. The result of 
2.7 ft/day, or travel time of 3.7 years from MW-279 to the Canal, is comparable to the velocity 
predicted by the subregional model.

Information indicates that fireworks were launched from 1997 through 2003 (AMEC, 2006a). 
Preliminary leaching calculations were performed using SESOIL to estimate a time for 
perchlorate to leach to groundwater in the vicinity of MW-279. Estimates indicate that for a 
single release, approximately 3 years are required for perchlorate to reach groundwater (based 
on a July release). Furthermore, it takes approximately 3 additional years for the trailing edge 
(residuals) of the perchlorate contamination deposited on the surface to fully leach through the 
vadose zone and impact groundwater. Therefore, a release from fireworks in 1997 in the area of 
MW-279 could be expected to reach the canal as early as 2004 (3 years to reach groundwater, 
and 3.7 years in travel time to the canal). Obviously, the travel time frames would be shorter if 
perchlorate was deposited closer to the Canal. Since there is an apparent 3 year time lag for the 
perchlorate trailing edge to reach groundwater, it could be expected that residual contamination 
would continue to be detected in source area wells such as MW-279S into 2008 or 2009, based 
on suspension of pyrotechnic displays in 2003.  

The RDX plume within the Northwest Corner measures slightly less than 1.5 miles in length and 
has a width of approximately 200 feet in proximity to MW-323 (near Canal View Road). As 
depicted in Figure D.3-1, the plume is not oriented perpendicular to the model predicted 
groundwater flow lines but instead angled approximately N28�W based on measured 
groundwater elevations, and as observed in the line of RDX detections. The simulated 
groundwater flow/transport direction for RDX, however, is approximately 12 degrees more 
westerly (N40�W). Groundwater flow contour lines constructed and presented in Figures 2-3 
through 2-6 of the Northwest Corner Draft RI (AMEC, 2006a), show a northwesterly 
groundwater flow direction in July and November 2003, consistent with the model predicted 
groundwater flow direction, and a northerly groundwater flow direction east of Canal View Road 
in February and April 2004, slightly askew from the model predicted flow direction. Regardless 
of these directional changes, all contaminated groundwater in the Northwest Corner discharges 
to the Cape Cod Canal. Without further adjustment to the hydraulic conductivity tensors 
(Kx,Ky,Kz) and possibly boundary condition changes including recharge, the modeled plume will 
track in the direction perpendicular to groundwater flow. For Feasibility Study purposes, this 
minor variation between observed versus model predicted transport direction is inconsequential 
for evaluating remedial alternatives. 

D.4.1 Transport Parameters  

This section documents the transport parameters incorporated into the block centered transport 
model MT3D. Parameters estimated and incorporated into the transport model consisted of 
porosity, dispersivity, retardation, and initial contaminant concentrations for perchlorate and 
RDX.  
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D.4.1.1 Porosity 

A porosity value of 0.32 was used for all flow and transport simulations and was not adjusted 
during model calibration. This effective porosity value is consistent with that used by 
ECC/Jacobs for other sites at MMR. Anderson & Woessner (2002) presents a net effective 
porosity/specific yield of 0.32 as an average value for a medium-grained sand. This value is 
similarly consistent with the effective porosity value used by AMEC in their velocity calculation 
for the Northwest Corner Draft RI, as identified in Section A.3.1 (AMEC, 2006a). The porosity 
value is also used by MODPATH to determine the time for a particle to move a specified 
distance.

D.4.1.2 Dispersivity 

Longitudinal, transverse and vertical dispersivity values of 3.00, 0.06, and 0.005 ft respectively, 
were used in the MT3D transport simulation for perchlorate and RDX. These values were 
published by Garabedian et al. (1988) and utilized in modeling efforts at Demo 1 (AMEC, 
2001b) and Demo 2 (USACE, 2006). As part of a limited sensitivity analysis, the transverse 
dispersivity was increased in an attempt to force the RDX plume orientation to better match the 
particle track orientation. However, the results of the sensitivity testing indicated this was not 
feasible by modifying only this parameter. Therefore, the previously simulated dispersivity 
values were used.

D.4.1.3 Retardation 

Consistent with previous models developed for the IAGWSP, perchlorate was simulated to have 
no retardation, and as such, the compound migrated at the groundwater velocity. However, 
RDX is known to adsorb to site aquifer soils and the retardation factor (Rf) for RDX was 
calculated by the following equation: 

Rf = 1 + (Kd*�b/n) (Equation D.4.1.3-1) 

Where:
Rf = retardation factor (dim) 
Kd = distribution (sorption) coefficient and is defined as the product of foc*Koc (L/Kg) 
foc = fraction of organic carbon (Kg/Kg) 
Koc = organic carbon coefficient (L/Kg) 
�b = soil dry bulk density (Kg/L) 
n = effective porosity (L/L) 

The organic carbon partition coefficient (Koc) for RDX as presented in EPA’s RAIS database is 
195.4 Kg/L. The fraction of organic carbon information obtained from the subsurface soil 
samples contained in the EDMS database averages 0.039% for depths greater than 100 feet. 
This value is consistent with the 0.038% value suggested by MassDEP as part of their review of 
the Former K Range Human and Ecological Health Assessment, Appendix C (AMEC, 2005a). 
The 0.039% foc value was subsequently used to calculate the RDX distribution coefficient. 
Additionally, a soil bulk density of 1.61 g/cm3 was used by AMEC in the transport simulations for 
Demo 1 (AMEC, 2005b) and by USACE (2006) for the Demo 2 RDX transport simulation. 
Lastly, the effective porosity used in the transport model was 0.32 or 32%. This value was used 
by AMEC in calculating groundwater velocities within the Northwest Corner Draft RI (AMEC, 
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2006a). The RDX retardation coefficient used was 1.375, which is consistent with retardation 
factors used at other IAGWSP sites.  

D.4.1.4 Biodegradation 

For consistency with other modeling activities at other IAGWSP sites, biodegradation was not 
simulated for perchlorate or RDX.  

D.4.1.5 Initial Conditions 

In order to assemble the transport models for perchlorate and RDX, layer by layer plume shells 
were constructed (see Appendix B). These plume shells were then imported into the GWV pre-
processor and read by MT3D. The plume shells were constructed by first updating the 
perchlorate and RDX cross-sections using the most recent data sets, and where needed, 
forward migrating data from previous sampling rounds. The data cutoff for cross-
section/plumeshell development was November 2006. The lines of cross-sections are presented 
in Figure B-1, and Figures B-2 through B-9 contain the updated cross-sections A-A’ through 
G-G’, and I-I’. Additionally, new J-J’ was added which is parallel to line I-I’ and goes through one 
of the more highly contaminated perchlorate wells, MW-279 (Figures B-10 through B-12). 
Cross-sections were oriented both parallel and transverse to groundwater flow. Plume shells 
were constructed for each of the model layers where contamination was detected. In the case of 
perchlorate and RDX, contamination extended into model layer 18, which had a depth of 
approximately -140 ft MSL.  

Contoured plume maps for each layer containing contamination above the reporting limit 
(0.35 μg/L for perchlorate and 0.25 μg/L for RDX) were digitized in ARCGIS. The coordinates 
(northing/eastings) and associated contour concentration, were converted to an ASCII data file 
for perchlorate and RDX. Control points were added to the ASCII file separately by adding in 
recently measured well values at their respective screen locations and forward migrating these 
data points using MODPATH. The data used to construct the cross-sections and model layer 
chemical contour maps are presented in Table D.4-1 for perchlorate and Table D.4-2 for RDX. 
The model layer ASCII text files were then imported into SURFER, and interpolated using 
SURFER’s Natural Neighbor algorithm. This technique allows for the generation of estimated 
concentrations for each model cell between the contour lines.  

The mass of perchlorate initialized in the model as a result of importing the individual plume 
shell layers was approximately 29.5 pounds. The mass of RDX initialized in the model was 
approximately 3 pounds. The perchlorate and RDX mass includes concentrations contoured 
down to their appropriate reporting limits. Plan views of the perchlorate and RDX plume shells 
are presented in Figures D.4-1 and D.4-2, respectively.  

D.4.1.6 Mass Loading 

As indicated in the previous section, the model was initialized with approximately 13 Kg of 
perchlorate and 1.4 Kg of RDX. If the source term for perchlorate was terminated in 2003, the 
SESOIL model predicts source depletion by 2008/2009. The leading edge of the contamination 
would reach the canal in approximately 4 years upon entering the water table. As such, the 
transport models did not simulate a continuing release to groundwater. 



Page D-8

D.5.1. Perchlorate and RDX Plume Migration 

The MT3D transport model was run using a steady-state flow model. The perchlorate model 
was run for 10 years and the RDX transport model was to run 20 years (both starting effectively 
in January 2007). Time series plots of model results are presented in Figure D.5-1 and D.5-2 for 
perchlorate and RDX, respectively. The 2 �g/L isopleth currently extends approximately 500 feet 
upgradient of the MW-279 well cluster. The transport model indicates that by Year 5, all 
concentrations of perchlorate would be below 2 �g/L within the Northwest Corner study area. 
There would be approximately 1.82 Kg of perchlorate remaining in the aquifer at a concentration 
below 2 �g/L. This translates to a removal of approximately 87% of the starting mass. The 
transport model similarly indicates that by Year 7, all concentrations of perchlorate would be 
below the reporting limit of 0.35 �g/L. There would be less than 0.23 Kg of perchlorate 
remaining in the aquifer, at a concentration below the reporting limit. 

SESOIL leaching analysis indicates that the July 2003 release may continue to have an impact 
on groundwater until 2008/2009 within the source area. As such, the estimated time of 
perchlorate cleanup below 2 �g/L by MNA may require an additional 2 years beyond the 5 year 
time frame predicted in the transport model. 

The RDX plume is much deeper in the aquifer than the perchlorate plume, and is also much 
narrower. At its widest point, it measures approximately 200 feet wide (see Figures B-9 and 
D.4-2). Transport model simulations indicate that concentrations of RDX would be below 2 �g/L
by Year 5, (approximately 2012) and that 1.13 Kg of RDX would remain in the aquifer at 
concentrations below 2 �g/L. By Year 16, concentrations of RDX in the aquifer would be below 
0.6 �g/L and the mass of RDX in the aquifer would be slightly greater than 0.34 Kg. This 
represents an approximately 80% reduction of the initial starting mass, which is discharged to 
the canal (see Figure D.5-2).
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Table D.2-1 
Model Layer Top and Bottom Elevations 

Model Layer Top of Layer 
(ft MSL) 

Bottom of Layer 
(ft MSL) 

1 60 50 
2 50 40 
3 40 30 
4 30 20 
5 20 10 
6 10 0 
7 0 -10 
8 -10 -20 
9 -20 -30 

10 -30 -40 
11 -40 -50 
12 -50 -60 
13 -60 -70 
14 -70 -80 
15 -80  -90 
16 -90 -100 
17 -100 -110 
18 -110 Variable (max -140) 
19 -140 Variable (max. -190) 
20 No-Flow N/A 
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics

Well
Northing (UTM -m) 

1983
Easting (UTM - m) 

1983

Ground Surface 
Elevation (ft 

NGVD) - 1929

Top of Casing 
Elevation (ft 

NGVD) - 1929
Depth to Top of 
Screen (ft bgs)

Depth to Bottom of 
Screen (ft bgs)

Depth to Water (ft 
btc)

Groundwater
Elevation (ft 

NGVD) -1929
Measurement

Date

Minimum Water 
Level (ft NGVD) - 

1929

Maximum Water 
Level (ft NGVD) - 

1929

Average Water 
Level (ft NGVD) - 

1929
Midpoint of Screen 
(ft NGVD) - 1929 Model Layer

MW-278M2 4622755 369423.41 114 113.36 97.12 102.12 88.9 24.46 4/14/04
MW-278M2 4622755 369423.41 114 113.36 97.12 102.12 88.9 24.46 3/17/04
MW-278M2 4622755 369423.41 114 113.36 97.12 102.12 88.75 24.61 2/19/04
MW-278M2 4622755 369423.41 114 113.36 97.12 102.12 88.83 24.53 1/20/04
MW-278M2 4622755 369423.41 114 113.36 97.12 102.12 88.7 24.66 12/3/03
MW-278M2 4622755 369423.41 114 113.36 97.12 102.12 87.21 26.15 7/16/03

MW-278S 4622755 369423.53 114 113.38 80.17 90.17 85.5 27.88 9/28/06 26.12 27.88 27.00 28.83 4
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 1/13/06
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 12/27/05
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 12/5/05
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 10/27/05
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 9/16/05
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 8/26/05
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 0 N/A 7/20/05
MW-278S 4622755 369423.53 114 113.38 80.17 90.17 87.26 26.12 7/18/03

MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 67.2 34.88 4/10/06 30.84 34.88 32.46 1.58 6
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 68.3 33.78 12/28/05
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 67.74 34.34 7/19/05
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 68.56 33.52 5/25/05
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 71.24 30.84 12/14/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.92 31.16 11/2/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.25 31.83 8/4/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.08 32 7/7/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70 32.08 6/9/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.1 31.98 5/12/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.27 31.81 4/14/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.18 31.9 3/17/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 69.85 32.23 2/18/04
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 70.02 32.06 12/10/03
MW-279M1 4622651.5 369427.78 102.68 102.08 96.1 106.1 58.6 43.48 7/30/03

MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 69.28 32.84 4/10/06 28.83 32.84 30.62 17.08 5
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 69.8 32.32 12/28/05
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 69.41 32.71 7/19/05
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 69.4 32.72 5/25/05
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 72.15 29.97 2/17/05
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 73.29 28.83 12/14/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 72.98 29.14 11/2/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 72.25 29.87 8/4/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 71.98 30.14 7/7/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 71.8 30.32 6/9/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 71.78 30.34 5/12/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 72.28 29.84 4/14/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 72.12 30 3/17/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 71.65 30.47 2/19/04
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 72.36 29.76 12/10/03
MW-279M2 4622651.5 369427.78 102.68 102.12 83.1 88.1 56.2 45.92 7/30/03

MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.62 32.47 9/28/06 29.55 32.99 31.69 31.58 3
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.8 32.29 4/10/06
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.99 32.1 1/13/06
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 70.32 31.77 12/28/05
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics

Well
Northing (UTM -m) 

1983
Easting (UTM - m) 

1983

Ground Surface 
Elevation (ft 

NGVD) - 1929

Top of Casing 
Elevation (ft 

NGVD) - 1929
Depth to Top of 
Screen (ft bgs)

Depth to Bottom of 
Screen (ft bgs)

Depth to Water (ft 
btc)

Groundwater
Elevation (ft 

NGVD) -1929
Measurement

Date

Minimum Water 
Level (ft NGVD) - 

1929

Maximum Water 
Level (ft NGVD) - 

1929

Average Water 
Level (ft NGVD) - 

1929
Midpoint of Screen 
(ft NGVD) - 1929 Model Layer

MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 70.6 31.49 12/5/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 71.21 30.88 10/27/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 71 31.09 9/16/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 70.6 31.49 8/26/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.85 32.24 7/19/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.1 32.99 6/20/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.8 32.29 5/25/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 69.38 32.71 4/27/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 70.09 32 3/22/05
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 72.54 29.55 12/14/04
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 70.25 31.84 8/4/04
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 71 31.09 4/15/04
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 71.86 30.23 2/19/04
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 70.13 31.96 1/20/04
MW-279S 4622651.5 369427.91 102.68 102.09 66.1 76.1 56 46.09 7/30/03

MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 7.05 5.86 10/9/06 3.36 5.91 4.95 -29.37 9
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 7.75 5.16 4/11/06
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 7.86 5.05 1/9/06
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 7.48 5.43 9/19/05
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 7 5.91 6/17/05
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 7.77 5.14 2/9/05
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 8.33 4.58 3/22/04
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 9.55 3.36 12/2/03
MW-283M1 4623204.5 368535.41 13.63 12.91 38 48 8.88 4.03 9/16/03

MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 23.17 4.77 4/11/06 3.49 5.42 4.47 -91.6 16
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 22.52 5.42 1/13/06
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 22.81 5.13 1/3/06
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 23.31 4.63 9/19/05
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 24 3.94 6/10/05
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 24.39 3.55 2/15/05
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 23.48 4.46 8/26/04
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 23.12 4.82 3/10/04
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 23.5 4.44 12/2/03
MW-284M1 4623380.5 368799.16 28.4 27.94 115 125 24.45 3.49 9/12/03

MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 22.56 5.37 10/9/06 4.13 5.37 4.64 -21.6 9
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.28 4.65 4/11/06
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 22.95 4.98 1/13/06
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 22.92 5.01 1/3/06
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 22.72 5.21 9/19/05
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.39 4.54 6/10/05
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.8 4.13 2/15/05
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.67 4.26 8/26/04
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.36 4.57 3/10/04
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.72 4.21 12/2/03
MW-284M2 4623380.5 368799.13 28.4 27.93 45 55 23.8 4.13 9/12/03

MW-287M1 4623352 369567.69 147 153.03 160 170 133.56 19.47 12/8/05 17.64 20.13 18.85 -18 8
MW-287M1 4623352 369567.69 147 153.03 160 170 132.9 20.13 7/20/05
MW-287M1 4623352 369567.69 147 153.03 160 170 133 20.03 6/13/05
MW-287M1 4623352 369567.69 147 153.03 160 170 135.39 17.64 1/14/05
MW-287M1 4623352 369567.69 147 153.03 160 170 134.62 18.41 6/22/04
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics

Well
Northing (UTM -m) 

1983
Easting (UTM - m) 

1983

Ground Surface 
Elevation (ft 

NGVD) - 1929

Top of Casing 
Elevation (ft 

NGVD) - 1929
Depth to Top of 
Screen (ft bgs)

Depth to Bottom of 
Screen (ft bgs)

Depth to Water (ft 
btc)

Groundwater
Elevation (ft 

NGVD) -1929
Measurement

Date

Minimum Water 
Level (ft NGVD) - 

1929

Maximum Water 
Level (ft NGVD) - 

1929

Average Water 
Level (ft NGVD) - 

1929
Midpoint of Screen 
(ft NGVD) - 1929 Model Layer

MW-287M1 4623352 369567.69 147 153.03 160 170 135.26 17.77 3/23/04
MW-287M1 4623352 369567.69 147 153.03 160 170 134.55 18.48 12/8/03

MW-287S 4623351.5 369567.78 147 153.11 133 143 133.25 19.86 1/13/06 17.58 20.19 19.03 9 6
MW-287S 4623351.5 369567.78 147 153.11 133 143 133.65 19.46 12/8/05
MW-287S 4623351.5 369567.78 147 153.11 133 143 132.99 20.12 7/20/05
MW-287S 4623351.5 369567.78 147 153.11 133 143 132.92 20.19 6/14/05
MW-287S 4623351.5 369567.78 147 153.11 133 143 135.53 17.58 1/14/05
MW-287S 4623351.5 369567.78 147 153.11 133 143 134.74 18.37 6/22/04
MW-287S 4623351.5 369567.78 147 153.11 133 143 135.1 18.01 3/23/04
MW-287S 4623351.5 369567.78 147 153.11 133 143 134.5 18.61 12/8/03

MW-297M1 4623574 369028.25 70.02 77.15 92 102 71.42 5.73 4/10/06 4.89 7.22 5.55 -26.98 9
MW-297M1 4623574 369028.25 70.02 77.15 92 102 71.54 5.61 1/13/06
MW-297M1 4623574 369028.25 70.02 77.15 92 102 71.9 5.25 12/21/05
MW-297M1 4623574 369028.25 70.02 77.15 92 102 71.57 5.58 9/16/05
MW-297M1 4623574 369028.25 70.02 77.15 92 102 69.93 7.22 5/25/05
MW-297M1 4623574 369028.25 70.02 77.15 92 102 72.03 5.12 2/14/05
MW-297M1 4623574 369028.25 70.02 77.15 92 102 72.04 5.11 6/22/04
MW-297M1 4623574 369028.25 70.02 77.15 92 102 72.26 4.89 3/23/04
MW-297M1 4623574 369028.25 70.02 77.15 92 102 71.72 5.43 12/22/03

MW-297S 4623573.89 369028.52 70.02 77.08 72 82 71.41 5.67 4/10/06 4.93 6.16 5.47 -6.98 7
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 71.2 5.88 1/16/06
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 71.52 5.56 1/13/06
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 71.66 5.42 9/19/05
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 70.92 6.16 5/25/05
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 72 5.08 2/14/05
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 71.95 5.13 6/22/04
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 72.15 4.93 3/23/04
MW-297S 4623573.89 369028.52 70.02 77.08 72 82 71.68 5.4 12/23/03

MW-298S 4622331.61 369860.04 125.25 124.41 83 93 81.82 42.59 4/12/06 38.11 42.59 40.37 37.25 3
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 82.93 41.48 1/13/06
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 83.41 41 12/8/05
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 82.75 41.66 8/15/05
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 84.57 39.84 5/12/05
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 85.33 39.08 8/11/04
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 85.19 39.22 5/14/04
MW-298S 4622331.61 369860.04 125.25 124.41 83 93 86.3 38.11 2/11/04

MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 31.7 13.66 10/9/06 12.07 13.92 13.11 -23.94 9
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 31.44 13.92 3/27/06
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 31.93 13.43 12/13/05
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 32.17 13.19 8/25/05
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 31.46 13.9 6/10/05
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 33.29 12.07 9/15/04
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 32.9 12.46 6/15/04
MW-309M1 4622968.17 368658.26 46.06 45.36 65 75 33.09 12.27 3/8/04

MW-309S 4622967.92 368658.25 46.06 45.4 32 42 33.63 11.77 10/9/06 10.4 12.13 11.38 9.06 6
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 33.5 11.9 3/27/06
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 33.75 11.65 1/13/06
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 33.75 11.65 12/13/05
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics

Well
Northing (UTM -m) 

1983
Easting (UTM - m) 

1983

Ground Surface 
Elevation (ft 

NGVD) - 1929

Top of Casing 
Elevation (ft 

NGVD) - 1929
Depth to Top of 
Screen (ft bgs)

Depth to Bottom of 
Screen (ft bgs)

Depth to Water (ft 
btc)

Groundwater
Elevation (ft 

NGVD) -1929
Measurement

Date

Minimum Water 
Level (ft NGVD) - 
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Level (ft NGVD) - 

1929
Midpoint of Screen 
(ft NGVD) - 1929 Model Layer

MW-309S 4622967.92 368658.25 46.06 45.4 32 42 34.04 11.36 8/25/05
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 33.27 12.13 6/10/05
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 35 10.4 9/15/04
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 34.55 10.85 6/15/04
MW-309S 4622967.92 368658.25 46.06 45.4 32 42 34.72 10.68 3/8/04

MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 25.65 4.64 1/13/06 4.12 4.7 4.45 -18.89 8
MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 25.59 4.7 12/13/05
MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 25.71 4.58 8/16/05
MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 25.65 4.64 6/10/05
MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 25.93 4.36 9/22/04
MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 26.15 4.14 6/22/04
MW-314M1 4623743.29 369161.75 31.11 30.29 45 55 26.17 4.12 3/23/04

MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.84 4.5 4/12/06 4.21 4.84 4.58 2.11 6
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.72 4.62 1/13/06
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.5 4.84 12/13/05
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.64 4.7 8/16/05
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.54 4.8 6/10/05
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.9 4.44 9/22/04
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 25.82 4.52 6/23/04
MW-314S 4623743.05 369161.74 31.11 30.34 24 34 26.13 4.21 3/23/04

MW-320M1 4623379.86 369744.7 137.23 136.67 138 148 115.8 20.87 10/14/04 20.87 21.17 21.07 -5.77 7
MW-320M1 4623379.86 369744.7 137.23 136.67 138 148 115.5 21.17 7/13/04
MW-320M1 4623379.86 369744.7 137.23 136.67 138 148 115.51 21.16 4/14/04

MW-320S 4623380.11 369744.7 137.23 136.64 114 124 113.78 22.86 1/13/06 20.99 22.86 21.57 18.23 5
MW-320S 4623380.11 369744.7 137.23 136.64 114 124 115.65 20.99 10/14/04
MW-320S 4623380.11 369744.7 137.23 136.64 114 124 115.35 21.29 7/13/04
MW-320S 4623380.11 369744.7 137.23 136.64 114 124 115.5 21.14 4/14/04

MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 70.71 38.11 4/12/06 34.37 38.11 36.36 -90.44 15
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 71.63 37.19 1/13/06
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 71.95 36.87 12/7/05
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 71.32 37.5 7/20/05
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 71.71 37.11 6/15/05
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 74.45 34.37 10/8/04
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 74 34.82 7/27/04
MW-323M1 4622379.36 369378.0265 109.56 108.82 195 205 73.95 34.87 4/19/04

MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 70.68 38.14 4/12/06 34.4 38.14 36.36 -15.44 8
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 71.63 37.19 1/13/06
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 71.94 36.88 12/7/05
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 71.34 37.48 7/20/05
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 71.68 37.14 6/15/05
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 74.42 34.4 10/8/04
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 74.01 34.81 7/27/04
MW-323M2 4622379.06 369378.3265 109.56 108.82 120 130 73.95 34.87 4/19/04

MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 71.52 37.22 1/13/06 34.39 37.52 36.10 31.56 3
MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 71.95 36.79 12/7/05
MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 71.22 37.52 7/20/05
MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 71.59 37.15 6/15/05
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics

Well
Northing (UTM -m) 

1983
Easting (UTM - m) 

1983

Ground Surface 
Elevation (ft 

NGVD) - 1929

Top of Casing 
Elevation (ft 

NGVD) - 1929
Depth to Top of 
Screen (ft bgs)

Depth to Bottom of 
Screen (ft bgs)

Depth to Water (ft 
btc)

Groundwater
Elevation (ft 

NGVD) -1929
Measurement

Date

Minimum Water 
Level (ft NGVD) - 

1929

Maximum Water 
Level (ft NGVD) - 

1929

Average Water 
Level (ft NGVD) - 

1929
Midpoint of Screen 
(ft NGVD) - 1929 Model Layer

MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 74.35 34.39 10/8/04
MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 73.94 34.8 7/27/04
MW-323S 4622379.06 369378.8265 109.56 108.74 73 83 73.89 34.85 4/19/04

MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 118.35 23.36 4/12/06 20.38 23.36 22.05 18.14 5
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 119 22.71 1/13/06
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 119.18 22.53 12/16/05
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 119.15 22.56 9/30/05
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 118.91 22.8 6/15/05
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 121.33 20.38 12/22/04
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 120.78 20.93 9/28/04
MW-332S 4623455.83 369780.7227 142.14 141.71 119 129 120.56 21.15 6/15/04

MW-338M1 4622314.04 369360.8734 109.29 108.94 189 199 74.47 34.47 1/21/05 34.47 35.56 35.10 -84.71 15
MW-338M1 4622314.04 369360.8734 109.29 108.94 189 199 73.93 35.01 10/14/04
MW-338M1 4622314.04 369360.8734 109.29 108.94 189 199 73.59 35.35 8/18/04
MW-338M1 4622314.04 369360.8734 109.29 108.94 189 199 73.38 35.56 7/22/04

MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 71 37.92 1/13/06 34.6 37.92 36.28 -14.71 8
MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 71.04 37.88 1/12/06
MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 71.52 37.4 10/20/05
MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 74.32 34.6 1/21/05
MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 73.84 35.08 10/14/04
MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 73.51 35.41 8/18/04
MW-338M2 4622313.33 369360.8734 109.29 108.92 119 129 73.25 35.67 7/22/04

MW-338S 4622313.74 369360.57 109.29 108.88 72 82 70.05 38.83 4/12/06 34.53 38.83 36.56 32.29 3
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 70.99 37.89 1/13/06
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 71 37.88 1/12/06
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 71.51 37.37 10/20/05
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 74.35 34.53 1/21/05
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 73.98 34.9 10/14/04
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 73.47 35.41 8/18/04
MW-338S 4622313.74 369360.57 109.29 108.88 72 82 73.24 35.64 7/22/04

MW-344M1 4622925.842 370021.2084 146.72 146.3 170 180 114.56 31.74 1/13/06 28.86 31.74 30.25 -28.28 9
MW-344M1 4622925.842 370021.2084 146.72 146.3 170 180 115.33 30.97 5/25/05
MW-344M1 4622925.842 370021.2084 146.72 146.3 170 180 117.44 28.86 2/17/05
MW-344M1 4622925.842 370021.2084 146.72 146.3 170 180 116.86 29.44 9/27/04

MW-344M2 4622925.242 370021.2084 146.72 146.37 145 155 114.44 31.93 3/23/06 28.3 31.93 30.32 -3.28 7
MW-344M2 4622925.242 370021.2084 146.72 146.37 145 155 115.41 30.96 1/17/06
MW-344M2 4622925.242 370021.2084 146.72 146.37 145 155 115 31.37 10/17/05
MW-344M2 4622925.242 370021.2084 146.72 146.37 145 155 115.98 30.39 5/25/05
MW-344M2 4622925.242 370021.2084 146.72 146.37 145 155 118.07 28.3 2/18/05
MW-344M2 4622925.242 370021.2084 146.72 146.37 145 155 117.38 28.99 9/27/04

MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 114.15 32.18 3/23/06 28.42 32.18 30.55 26.22 4
MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 115.22 31.11 1/17/06
MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 115.17 31.16 1/13/06
MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 114.79 31.54 10/17/05
MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 115.77 30.56 5/25/05
MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 117.91 28.42 2/18/05
MW-344S 4622925.542 370020.9084 146.72 146.33 115.5 125.5 117.43 28.9 9/27/04
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics

Well
Northing (UTM -m) 

1983
Easting (UTM - m) 

1983

Ground Surface 
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NGVD) - 1929

Top of Casing 
Elevation (ft 
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Depth to Top of 
Screen (ft bgs)

Depth to Bottom of 
Screen (ft bgs)

Depth to Water (ft 
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Groundwater
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NGVD) -1929
Measurement
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Minimum Water 
Level (ft NGVD) - 
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Maximum Water 
Level (ft NGVD) - 

1929
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Level (ft NGVD) - 

1929
Midpoint of Screen 
(ft NGVD) - 1929 Model Layer

MW-350M1 4622217.593 369487.6577 123.04 122.2 221 231 82.39 39.81 2/2/06 36.35 39.81 38.38 -102.96 17
MW-350M1 4622217.593 369487.6577 123.04 122.2 221 231 82.69 39.51 1/13/06
MW-350M1 4622217.593 369487.6577 123.04 122.2 221 231 83.02 39.18 10/17/05
MW-350M1 4622217.593 369487.6577 123.04 122.2 221 231 83.4 38.8 5/25/05
MW-350M1 4622217.593 369487.6577 123.04 122.2 221 231 85.85 36.35 2/17/05
MW-350M1 4622217.593 369487.6577 123.04 122.2 221 231 85.57 36.63 10/12/04

MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 81.2 41.09 4/12/06 37.04 41.09 39.28 -7.96 7
MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 81.92 40.37 2/2/06
MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 82.19 40.1 1/13/06
MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 82.56 39.73 10/17/05
MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 82.9 39.39 5/25/05
MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 85.25 37.04 2/17/05
MW-350M2 4622217.893 369487.9577 123.04 122.29 126 136 85.04 37.25 10/12/04

MW-441M1 4622179.29 369476.47 110 109.56 204.63 214.63 74.58 34.98 11/3/06 34.98 35.57 35.28 -99.63 16
MW-441M1 4622179.29 369476.47 110 109.56 204.63 214.63 73.99 35.57 7/10/06

MW-441M2 4622179.34 369476.47 110 109.52 109.45 119.45 74.1 35.42 11/3/06 35.42 35.53 35.48 -4.45 7
MW-441M2 4622179.34 369476.47 110 109.52 109.45 119.45 73.99 35.53 6/29/06

MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 121.25 28.04 8/26/05 24.85 28.04 26.63 -65.35 13
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 123.47 25.82 8/6/04
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 123.38 25.91 3/26/04
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 124.44 24.85 7/9/02
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 123.12 26.17 4/25/00
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 122.8 26.49 2/10/00
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 122.8 26.49 10/26/99
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 121.32 27.97 10/8/99
MW-65M1 4623182.13 369884.85 149.65 149.29 210 220 121.32 27.97 10/8/99

MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 121.95 27.41 12/5/05 24.63 27.92 26.45 18.15 5
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 121.44 27.92 8/26/05
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 122.5 26.86 5/12/05
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 123.85 25.51 3/22/05
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 123.65 25.71 8/20/04
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 123.6 25.76 5/10/04
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 124.73 24.63 7/9/02
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 123.12 26.24 4/25/00
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 122.8 26.56 2/11/00
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 122.8 26.56 10/28/99
MW-65M2 4623182.1 369885.82 149.65 149.36 129 134 121.55 27.81 10/8/99

MW-65S 4623183.11 369884.88 149.65 149.31 116 126 120.71 28.6 6/22/06 24.21 28.6 26.36 28.65 4
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 121.74 27.57 1/13/06
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 121.95 27.36 12/5/05
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 121.48 27.83 8/29/05
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.52 26.79 5/20/05
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 123.65 25.66 8/20/04
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 123.61 25.7 5/10/04
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.47 26.84 9/25/03
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 124.86 24.45 9/25/02
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 123.44 25.87 12/10/01
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Table D.2-2
Water Levels Used in Developing Model Calibration Statistics
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MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.9 26.41 8/14/01
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.35 26.96 6/22/01
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.8 26.51 5/15/01
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 123.6 25.71 12/19/00
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.42 26.89 8/31/00
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 123.1 26.21 4/27/00
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.87 26.44 2/10/00
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 122.42 26.89 10/26/99
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 125.1 24.21 10/8/99
MW-65S 4623183.11 369884.88 149.65 149.31 116 126 125.1 24.21 10/8/99

MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 127.63 25.56 1/13/06 22.88 28.7 25.06 -79.11 14
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 124.49 28.7 8/29/05
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 129.49 23.7 8/31/04
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 130.31 22.88 7/9/02
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 128.68 24.51 4/27/00
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 128.68 24.51 2/9/00
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 128.68 24.51 10/20/99
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 127.6 25.59 10/8/99
MW-66M1 4623162.84 369699.53 153.74 153.19 227.7 238 127.6 25.59 10/8/99

MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 127.97 25.23 1/13/06 22.3 25.46 23.85 7.84 6
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 128.34 24.86 12/6/05
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 127.74 25.46 8/29/05
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 128.57 24.63 5/20/05
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 130 23.2 3/18/05
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 129.95 23.25 8/31/04
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 129.83 23.37 5/10/04
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 129.72 23.48 2/23/04
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 128.65 24.55 10/2/03
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 130.23 22.97 4/3/03
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 130.58 22.62 1/30/03
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 130.71 22.49 7/9/02
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 130.9 22.3 5/16/02
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 129.23 23.97 4/27/00
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 129.23 23.97 2/10/00
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 129.23 23.97 10/20/99
MW-66M2 4623162.81 369700.54 153.74 153.2 140.8 151 128.02 25.18 10/8/99

MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 127.05 26.2 6/22/06 22.1 26.2 23.87 22.89 4
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 128 25.25 1/13/06
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 127.79 25.46 8/29/05
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 128.6 24.65 5/20/05
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 130.2 23.05 3/18/05
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.9 23.35 8/31/04
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.86 23.39 5/10/04
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.79 23.46 2/23/04
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 130.2 23.05 4/3/03
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 130.74 22.51 1/30/03
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 131.15 22.1 9/25/02
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 130.9 22.35 8/9/02
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 130.87 22.38 7/1/02
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.35 23.9 12/10/01
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129 24.25 9/21/01
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(ft NGVD) - 1929 Model Layer

MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 128.61 24.64 8/13/01
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129 24.25 5/15/01
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.35 23.9 12/19/00
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.35 23.9 8/31/00
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.35 23.9 5/1/00
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.35 23.9 2/10/00
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 129.35 23.9 10/20/99
MW-66S 4623163.84 369699.56 153.74 153.25 125.7 136 128.08 25.17 10/8/99

Abbreviations:
UTM-m Universal Transverse Mercator coordinates 1983 meters
NGVD National Geodetic Vertical Datum - 1929
ft bgs Feet below ground surface
ft btc Feet below top of casing
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Table D.2-3
Model Predicted Versus Measured "Average" Values and Calibration Statistics

Well
Easting

(UTM-m - 1983)
Northing

(UTM-m - 1983) Model Layer

Average Measured 
Water Level

(ft NGVD - 1929)

Model Computed 
Water Level

(ft NGVD - 1983)

Calculated
Residual

(feet)
MW-270D 851135.0337 274457.8556 17 7.19 8.93 -1.75

MW-270M1 851135.0842 274456.2088 12 8.94 8.99 -0.04
MW-270S 851135.465 274457.8636 6 7.88 9.05 -1.17

MW-277M1 853557.0595 274045.8422 7 22.60 23.91 -1.31
MW-277S 853557.8865 274045.864 4 22.95 23.94 -0.98

MW-278M1 853538.2562 273142.5088 7 25.27 27.99 -2.73
MW-278M2 853538.2993 273140.8688 5 25.06 28.01 -2.95
MW-278S 853538.695 273140.8827 4 27.00 28.02 -1.02

MW-279M1 853562.5359 272801.7999 6 32.46 29.56 2.90
MW-279M2 853562.5359 272801.7999 5 30.62 29.57 1.05
MW-279S 853562.9599 272801.8147 3 31.69 30.00 1.69

MW-283M1 850582.659 274530.3905 9 4.95 5.06 -0.11
MW-284M1 851430.9357 275132.8851 16 4.47 6.12 -1.66
MW-284M2 851430.8368 275132.8817 9 4.64 6.09 -1.45
MW-287M1 853954.4676 275112.8475 8 18.85 20.26 -1.42
MW-287S 853954.8143 275111.2252 6 19.03 20.29 -1.27

MW-297M1 852163.8629 275789.4688 9 5.55 6.07 -0.53
MW-297S 852164.7593 275789.1251 7 5.47 6.11 -0.64
MW-298S 855010.9421 271793.8462 3 40.37 38.41 1.96

MW-309M1 851008.2001 273766.9592 9 13.11 12.76 0.35
MW-309S 851008.2005 273766.1385 6 11.38 12.80 -1.43

MW-314M1 852585.5659 276357.4966 8 4.45 4.63 -0.18
MW-314S 852585.5579 276356.711 6 4.58 4.66 -0.08

MW-320M1 854532.4018 275221.1533 7 21.07 22.37 -1.30
MW-320S 854532.3732 275221.973 5 21.57 22.38 -0.81

MW-323M1 853425.3522 271904.4079 15 36.36 32.58 3.77
MW-323M2 853426.3761 271903.4532 8 36.36 32.64 3.72
MW-323S 853428.0087 271903.5031 3 36.10 32.68 3.43
MW-332S 854643.2952 275473.7819 5 22.05 21.56 0.50

MW-338M1 853375.3401 271688.5181 15 35.10 33.22 1.87
MW-338M2 853375.4074 271686.1856 8 36.28 33.28 3.00
MW-338S 853374.378 271687.501 3 36.56 33.30 3.26

MW-344M1 855482.7709 273758.3725 9 30.25 32.74 -2.49
MW-344M2 855482.8253 273756.4074 7 30.32 32.76 -2.43
MW-344S 855481.8156 273757.3627 4 30.55 32.77 -2.22

MW-350M1 853800.4186 271384.2838 17 38.38 35.76 2.62
MW-350M2 853801.3739 271385.2936 7 39.28 35.88 3.40
MW-441M1 853767.3865 271257.5707 16 35.28 36.12 -0.85
MW-441M2 853767.3805 271257.7403 7 35.48 36.21 -0.73
MW-65M1 855011.0009 274585.9834 13 26.63 27.43 -0.80
MW-65M2 855014.1849 274585.9814 5 26.45 27.51 -1.06
MW-65S 855011.0088 274589.203 4 26.36 27.49 -1.14

MW-66M1 854404.9924 274505.0059 14 25.06 25.31 -0.25
MW-66M2 854408.3109 274505.0015 6 23.85 25.39 -1.54
MW-66S 854404.9983 274508.282 4 23.87 25.38 -1.51

Residual Mean (feet) -0.095
Residual Standard Deviation (feet) 1.89

Sum of Squares of Residuals 
(square feet) 161.93

Absolute Residual Mean (feet) 1.59
Minimum Residual (feet) -2.95
Maximum Residual (feet) 3.77

Range in Target Values (feet) 35.92
Residual Standard 

Deviation/Range (feet/feet) 0.053

Abbreviations:
UTM-m Universal Transverse Mercator coordinates 1983 meters
NGVD National Geodetic Vertical Datum - 1929

Flow Model Statistics
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

4036009 N 3.6 1 11/21/05 4.03 4.60
4036009 N 3.9 1 8/23/05
4036009 N 4.6 J 1 4/4/05
4036009 N 5.03 1 12/13/04 5.28 5.63
4036009 N 5.63 1 8/18/04
4036009 N 5.36 1 5/19/04
4036009 FD 5.23 1 5/19/04
4036009 N 5.13 2/17/04
4036009 N 4.88 1 11/24/03 5.27 6.06
4036009 N 4.15 1 9/3/03
4036009 FD 5.99 1 1/8/03
4036009 N 6.06 1 1/8/03
4036009 N 5.26 1 12/20/02 5.39 5.51
4036009 FD 5.51 1 12/20/02

95-13 N 0.826 J 1 7/9/04 0.83 0.83

95-15 N 0.35 U 1 10/20/05 ND ND
95-15 N 0.35 U 1 10/14/04 ND ND
95-15 N 0.35 U 1 11/17/03 ND ND
95-15 N 0.35 U 1 5/5/03
95-15 N 0.35 U 1 9/4/02 ND ND
95-15 N 0.35 U 1 8/5/02
95-15 N 0.35 U 5 9/5/01 ND ND
95-15 FD 0.35 UJ 5 9/20/00 ND ND
95-15 N 0.35 UJ 5 9/20/00

95-15B N 0.35 U 1 3/6/03 ND ND

95-15C N 0.35 U 1 10/20/05 ND ND
95-15C N 0.35 U 1 9/15/04 ND ND
95-15C N 0.35 U 1 11/17/03 ND ND
95-15C N 0.35 U 1 9/4/02 ND ND
95-15C N 0.35 U 5 10/8/01 ND ND
95-15C N 0.35 UJ 5 9/8/00 ND ND

95-15E N 0.35 U 1 5/1/03 ND ND

95-16 N 0.35 U 1 5/7/03 ND ND

95-6A N 0.35 U 1 2/6/06 ND ND
95-6A N 0.35 U 1 11/3/05 ND ND
95-6A N 0.35 U 1 6/14/05
95-6A N 0.35 U 1 3/23/05
95-6A N 0.35 U 1 9/14/04 ND ND
95-6A N 0.35 U 1 7/14/04
95-6A N 0.35 UJ 1 3/10/04
95-6A N 0.35 U 1 11/18/03 ND ND
95-6A N 0.35 U 1 9/6/02 ND ND
95-6A N 0.35 U 5 9/10/01 ND ND
95-6A N 0.35 UJ 5 9/12/00 ND ND

95-6ED N 0.35 U 1 9/21/05 ND ND
95-6ED N 0.35 U 1 9/14/04 ND ND
95-6ED N 0.35 UJ 1 3/10/04
95-6ED N 0.35 U 1 11/14/03 ND ND
95-6ED N 0.35 U 1 5/1/03
95-6ED FD 0.35 U 1 5/1/03

95-6ES FD 0.35 U 1 9/21/05 ND ND
95-6ES N 0.35 U 1 9/21/05
95-6ES N 0.35 U 1 9/15/04 ND ND
95-6ES N 0.35 U 1 11/18/03 ND ND
95-6ES N 0.35 U 5 9/11/01 ND ND
95-6ES N 0.35 UJ 5 9/14/00 ND ND
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

BHW216 N 0.35 U 1 4/10/03 ND ND

BHW217 N 0.35 U 1 4/10/03 ND ND

BHW218 N 0.35 U 1 4/10/03 ND ND

BHW220 N 0.35 U 1 4/11/03 ND ND

CMW-1 FD 0.35 U 1 7/9/04 ND ND
CMW-1 N 0.35 U 1 7/9/04
CMW-1 N 0.35 U 1 5/7/03 ND ND

CWNW01 N 0.35 U 1 7/10/03 ND ND

HW-1 FD 0.848 J 1 3/5/03 0.88 0.91
HW-1 N 0.906 J 1 3/5/03

HW-2 N 1 1 3/8/06 1.00 1.00
HW-2 N 1.6 1 11/12/05 1.24 1.60
HW-2 N 0.87 J 1 6/20/05
HW-2 N 1.59 J 1 9/30/04 1.33 1.59
HW-2 FD 1.1 1 6/3/04
HW-2 N 1.12 1 6/3/04
HW-2 N 1.5 2/19/04

HW-3 N 1.12 2/19/04 1.12 1.12

95-15 N 0.35 U 1 10/20/05 ND ND
95-15 N 0.35 U 1 10/14/04 ND ND
95-15 N 0.35 U 1 11/17/03 ND ND
95-15 N 0.35 U 1 9/4/02 ND ND
95-15 N 0.35 U 1 8/5/02
95-15 N 0.35 U 5 9/5/01 ND ND
95-15 FD 0.35 UJ 5 9/20/00 ND ND
95-15 N 0.35 UJ 5 9/20/00

MW-21D N 0.35 U 1 5/13/02
MW-21D N 0.35 U 5 7/30/01
MW-21D N 0.35 U 10 8/8/00

MW-21M1 N 0.35 U 1 6/2/04 ND ND
MW-21M1 N 0.35 UJ 1 3/26/04
MW-21M1 N 0.35 U 1 5/13/02 ND ND

MW-21M2 N 0.35 U 1 6/2/04 ND ND
MW-21M2 N 0.35 UJ 1 3/26/04
MW-21M2 N 0.35 U 1 5/13/02 ND ND

MW-21M3 N 0.35 U 1 6/2/04 ND ND
MW-21M3 N 0.35 U 1 3/26/04
MW-21M3 N 0.35 U 1 5/14/02 ND ND

MW-21S N 0.35 U 1 6/2/04 ND ND
MW-21S N 0.35 U 1 3/26/04
MW-21S N 0.35 U 1 9/3/03 ND ND

MW-270D N 0.84 J 1 4/26/07 0.84 0.84
MW-270D N 0.85 J 1 4/11/06 0.89 0.92
MW-270D FD 0.92 J 1 4/11/06
MW-270D N 0.84 J 1 12/12/05 1.09 1.43
MW-270D N 0.99 J 1 9/1/05
MW-270D N 1.1 1 6/8/05
MW-270D N 1.43 1 2/10/05
MW-270D N 1.08 1 9/10/04 1.11 1.19
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-270D N 1.19 4/29/04
MW-270D N 1.07 1 1/6/04
MW-270D FD 1.2 1 9/30/03 1.23 1.30
MW-270D N 1.2 1 9/30/03
MW-270D N 1.3 1 6/16/03

MW-270M1 N 9 1 4/26/07 9.00 9.00
MW-270M1 N 9.6 1 9/28/06 11.55 13.50
MW-270M1 N 13.5 1 4/11/06
MW-270M1 FD 14.5 1 12/12/05 13.32 14.60
MW-270M1 N 14.6 1 12/12/05
MW-270M1 N 14.2 1 9/1/05
MW-270M1 N 13 1 6/8/05
MW-270M1 N 10.3 1 2/10/05
MW-270M1 N 9.7 1 9/10/04 10.16 11.00
MW-270M1 N 8.94 4/29/04
MW-270M1 N 11 J 1 1/6/04
MW-270M1 FD 11 J 1 1/6/04
MW-270M1 FD 11 1 9/30/03 10.37 11.00
MW-270M1 N 11 1 9/30/03
MW-270M1 FD 9.1 1 6/16/03

MW-270S N 2.3 1 4/26/07 2.30 2.30
MW-270S N 2 1 4/11/06 2.00 2.00
MW-270S N 1.9 1 12/12/05 1.90 2.20
MW-270S N 2.2 1 9/1/05
MW-270S N 1.5 1 6/8/05
MW-270S N 2 1 2/10/05
MW-270S N 1.2 1 9/10/04 0.69 1.20
MW-270S N 0.533 J 4/29/04
MW-270S N 0.35 UJ 1 1/6/04
MW-270S N 2 1 9/30/03 1.26 2.00
MW-270S N 0.52 J 1 6/16/03

MW-277M1 N 0.75 J 1 4/20/07 0.75 0.75
MW-277M1 N 0.52 J 1 4/6/06 0.52 0.52
MW-277M1 N 0.35 U 1 12/28/05 0.37 0.40
MW-277M1 N 0.4 J 1 7/19/05
MW-277M1 N 0.35 U 1 5/25/05
MW-277M1 N 0.35 U 1 12/14/04 0.36 0.42
MW-277M1 N 0.35 U 1 11/2/04
MW-277M1 FD 0.35 U 1 10/6/04
MW-277M1 N 0.35 U 1 10/6/04
MW-277M1 N 0.35 UJ 1 9/8/04
MW-277M1 N 0.35 U 1 8/4/04
MW-277M1 N 0.35 U 1 7/7/04
MW-277M1 N 0.381 J 1 6/9/04
MW-277M1 N 0.391 J 1 5/12/04
MW-277M1 N 0.35 U 4/14/04
MW-277M1 N 0.35 U 1 3/17/04
MW-277M1 N 0.422 J 2/17/04
MW-277M1 N 0.7 J 1 12/5/03 0.68 0.76
MW-277M1 FD 0.756 J 1 7/9/03
MW-277M1 N 0.596 J 1 7/9/03

MW-277S FD 2.1 1 4/20/07 2.10 2.10
MW-277S FD 2.7 1 9/28/06 2.60 3.10
MW-277S N 3.1 1 9/28/06
MW-277S N 2 1 4/10/06
MW-277S N 1.6 1 12/28/05 2.03 2.50
MW-277S N 2 1 12/28/05
MW-277S FD 1.9 1 12/5/05
MW-277S N 1.9 1 12/5/05
MW-277S N 2.5 1 10/27/05
MW-277S FD 2.5 1 9/16/05
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-277S N 2.5 1 9/16/05
MW-277S N 2.3 1 8/26/05
MW-277S N 1.7 1 7/19/05
MW-277S N 1.5 1 6/20/05
MW-277S N 1.9 1 5/25/05
MW-277S N 1.9 J 1 4/27/05
MW-277S N 2.09 1 3/22/05
MW-277S N 2.1 1 2/17/05
MW-277S N 3.03 1 12/14/04 3.55 5.20
MW-277S N 3.11 1 11/2/04
MW-277S N 3.3 1 10/6/04
MW-277S N 2.9 1 9/8/04
MW-277S N 3.09 1 8/4/04
MW-277S N 3.14 1 7/7/04
MW-277S N 3.36 1 6/9/04
MW-277S N 3.49 1 5/12/04
MW-277S N 3.74 4/14/04
MW-277S N 4.18 1 3/17/04
MW-277S N 4.06 2/18/04
MW-277S N 5.2 1 1/20/04
MW-277S N 5.27 1 12/12/03 5.98 6.68
MW-277S N 6.68 1 7/10/03

MW-278M1 N 1.6 1 4/23/07 1.60 1.60
MW-278M1 N 2.6 1 4/6/06 2.60 2.60
MW-278M1 N 2.4 1 12/27/05 1.73 2.40
MW-278M1 N 1.7 1 7/20/05
MW-278M1 N 1.1 1 5/25/05
MW-278M1 N 0.558 J 1 12/14/04 0.65 1.08
MW-278M1 N 0.514 J 1 11/3/04
MW-278M1 FD 0.538 J 1 11/3/04
MW-278M1 N 0.556 J 1 10/6/04
MW-278M1 N 0.638 J 1 9/8/04
MW-278M1 N 1.08 1 8/4/04
MW-278M1 N 0.512 J 1 7/7/04
MW-278M1 N 0.607 J 1 6/9/04
MW-278M1 N 0.684 J 1 5/12/04
MW-278M1 N 0.751 J 4/14/04
MW-278M1 N 0.69 J 1 3/17/04
MW-278M1 N 0.708 J 2/18/04
MW-278M1 N 1.1 1 12/3/03 1.105 1.11
MW-278M1 N 1.11 1 7/15/03

MW-278M2 N 6.2 1 4/23/07 6.20 6.20
MW-278M2 N 12.4 1 4/6/06 12.40 12.40
MW-278M2 N 9.2 1 12/27/05 3.07 9.20
MW-278M2 FD 2.6 1 7/20/05
MW-278M2 N 2.6 1 7/20/05
MW-278M2 N 2.1 1 5/25/05
MW-278M2 N 1.9 J 1 4/26/05
MW-278M2 N 1.45 1 3/22/05
MW-278M2 N 1.65 1 2/17/05
MW-278M2 N 1.88 1 12/14/04 2.51 5.40
MW-278M2 N 1.8 1 11/3/04
MW-278M2 N 1.78 1 10/6/04
MW-278M2 N 1.58 1 9/8/04
MW-278M2 N 1.53 1 8/4/04
MW-278M2 FD 1.67 1 8/4/04
MW-278M2 N 1.78 1 7/7/04
MW-278M2 N 2.22 1 6/9/04
MW-278M2 N 2.61 1 5/12/04
MW-278M2 N 3.02 4/14/04
MW-278M2 N 3.4 1 3/17/04
MW-278M2 N 3.91 2/19/04
MW-278M2 N 5.4 1 1/20/04
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-278M2 N 7.1 1 12/3/03 4.87 7.40
MW-278M2 FD 7.4 1 12/3/03
MW-278M2 N 2.53 1 7/16/03
MW-278M2 FD 2.45 1 7/16/03

MW-278S N 6.9 1 4/23/07 6.90 6.90
MW-278S N 10.5 1 9/28/06 13.20 15.90
MW-278S N 15.9 1 4/10/06
MW-278S N 15.4 1 12/27/05 14.40 15.80
MW-278S N 15.8 1 12/27/05
MW-278S N 15.6 1 12/5/05
MW-278S N 15.8 1 10/27/05
MW-278S N 15.4 1 9/16/05
MW-278S N 13.8 1 8/26/05
MW-278S N 12.4 1 7/20/05
MW-278S N 11 J 1 6/20/05
MW-278S N 19.3 1 7/18/03 19.30 19.30

MW-279M1 N 3.1 1 4/24/07 3.10 3.10
MW-279M1 N 8.1 1 4/10/06 8.10 8.10
MW-279M1 N 4 1 7/19/05 3.90 4.00
MW-279M1 N 3.8 1 5/25/05
MW-279M1 N 3.54 1 12/14/04 4.48 6.15
MW-279M1 N 3.87 1 11/2/04
MW-279M1 N 3.95 1 10/6/04
MW-279M1 N 3.76 1 9/8/04
MW-279M1 N 4.61 1 8/4/04
MW-279M1 N 4.63 1 7/7/04
MW-279M1 N 5.05 1 6/9/04
MW-279M1 FD 5.14 1 6/9/04
MW-279M1 N 5.17 1 5/12/04
MW-279M1 N 6.15 4/14/04
MW-279M1 N 4.6 1 3/17/04
MW-279M1 N 3.31 2/18/04
MW-279M1 N 2.24 1 12/10/03 2.45 2.66
MW-279M1 N 2.66 1 7/30/03

MW-279M2 N 12 1 4/24/07 12.00 12.00
MW-279M2 N 13.9 1 4/10/06 13.90 13.90
MW-279M2 N 10.3 1 7/19/05 10.19 14.00
MW-279M2 N 14 1 5/25/05
MW-279M2 N 6.26 1 2/17/05
MW-279M2 N 5.67 1 12/14/04 4.56 5.67
MW-279M2 N 5.26 1 11/2/04
MW-279M2 N 5.12 1 10/6/04
MW-279M2 FD 4.63 1 9/8/04
MW-279M2 N 4.5 1 9/8/04
MW-279M2 N 4.99 1 8/4/04
MW-279M2 N 4.84 1 7/7/04
MW-279M2 FD 4.87 1 7/7/04
MW-279M2 N 4.95 1 6/9/04
MW-279M2 N 4.51 1 5/12/04
MW-279M2 FD 4.04 4/14/04
MW-279M2 N 4.03 4/14/04
MW-279M2 FD 3.9 1 3/17/04
MW-279M2 N 3.9 1 3/17/04
MW-279M2 N 3.22 2/19/04
MW-279M2 N 2.92 1 12/10/03 5.04 6.15
MW-279M2 FD 6.15 1 7/30/03
MW-279M2 N 6.06 1 7/30/03

MW-279S N 2.6 1 4/24/07 2.60 2.60
MW-279S N 9.2 1 9/28/06 9.80 10.40
MW-279S N 10.4 1 4/10/06
MW-279S N 9.5 1 12/28/05 18.45 26.30
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-279S N 9.6 1 12/28/05
MW-279S N 20.4 1 12/5/05
MW-279S FD 23.9 1 10/27/05
MW-279S N 23.9 1 10/27/05
MW-279S N 24.4 1 9/16/05
MW-279S N 21.1 1 8/26/05
MW-279S N 16.3 1 7/19/05
MW-279S N 13 1 6/20/05
MW-279S N 16 1 5/25/05
MW-279S N 17 1 4/27/05
MW-279S N 26.3 1 3/22/05
MW-279S N 23.1 1 12/14/04 14.59 23.10
MW-279S N 20.4 1 11/3/04
MW-279S N 19.7 1 10/6/04
MW-279S N 15.2 1 9/8/04
MW-279S N 13.7 1 8/4/04
MW-279S N 10.5 1 7/7/04
MW-279S N 11.1 1 6/9/04
MW-279S N 11.9 1 5/14/04
MW-279S N 9.84 4/15/04
MW-279S N 11.2 1 3/17/04
MW-279S N 11.4 2/19/04
MW-279S N 17 1 1/20/04
MW-279S N 15.7 1 12/10/03 16.20 16.70
MW-279S N 16.7 1 7/30/03

MW-283M1 N 3 1 4/26/07 3.00 3.00
MW-283M1 N 3.3 1 10/9/06 3.55 3.80
MW-283M1 N 3.8 1 4/11/06
MW-283M1 N 3.7 1 1/9/06
MW-283M1 N 3.8 1 9/19/05 2.92 3.80
MW-283M1 FD 3.8 1 9/19/05
MW-283M1 FD 2.7 1 6/17/05
MW-283M1 N 2.5 1 6/17/05
MW-283M1 N 1.8 J 1 2/9/05
MW-283M1 N 1.4 1 9/10/04 1.45 1.50
MW-283M1 N 1.5 1 3/22/04
MW-283M1 N 1.6 1 12/2/03 1.54 1.60
MW-283M1 N 1.51 1 9/16/03
MW-283M1 FD 1.52 1 9/16/03

MW-284M1 N 0.35 U 1 1/3/06 ND ND
MW-284M1 N 0.35 U 1 9/19/05 ND ND
MW-284M1 N 0.35 U 1 6/10/05
MW-284M1 N 0.35 U 1 3/10/04 ND ND
MW-284M1 N 0.35 U 1 12/2/03 ND ND
MW-284M1 N 0.35 U 1 9/12/03
MW-284M1 FD 0.35 U 1 9/12/03

MW-284M2 N 5.1 1 4/25/07 5.15 5.20
MW-284M2 FD 5.2 1 4/25/07
MW-284M2 N 4.9 1 10/9/06 4.55 4.90
MW-284M2 N 4.2 1 1/3/06
MW-284M2 N 4.1 1 9/19/05 3.93 4.20
MW-284M2 FD 4.2 1 6/10/05
MW-284M2 N 4 1 6/10/05
MW-284M2 N 3.4 1 2/15/05
MW-284M2 N 3.1 J 1 8/26/04 3.20 3.30
MW-284M2 N 3.3 1 3/10/04
MW-284M2 N 2.89 1 12/2/03 2.97 3.04
MW-284M2 N 3.04 1 9/12/03

MW-287M1 N 0.43 J 1 12/8/05 0.59 0.73
MW-287M1 N 0.38 J 1 7/20/05
MW-287M1 N 0.71 J 1 6/13/05
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-287M1 N 0.725 J 1 1/14/05
MW-287M1 FD 0.697 J 1 1/14/05
MW-287M1 N 0.79 J 1 6/22/04 0.85 0.91
MW-287M1 N 0.91 J 1 3/23/04
MW-287M1 N 0.821 J 1 12/8/03 0.82 0.82

MW-287S N 0.96 J 1 12/8/05 1.03 1.45
MW-287S N 0.72 J 1 7/20/05
MW-287S N 0.98 J 1 6/14/05
MW-287S N 1.45 J 1 1/14/05
MW-287S N 1.7 1 6/22/04 1.95 2.20
MW-287S N 2.2 1 3/23/04
MW-287S N 1.87 1 12/8/03 1.87 1.87

MW-297M1 N 2.6 1 4/25/07 2.60 2.60
MW-297M1 N 2.1 1 4/10/06 2.10 2.10
MW-297M1 N 1.5 1 12/21/05 1.67 1.90
MW-297M1 N 1.9 1 9/16/05
MW-297M1 FD 1.8 1 9/16/05
MW-297M1 FD 1.6 1 5/25/05
MW-297M1 N 1.6 1 5/25/05
MW-297M1 N 1.6 1 2/14/05
MW-297M1 N 1.8 1 6/22/04 1.90 2.00
MW-297M1 N 2 1 3/23/04
MW-297M1 N 1.9 1 12/22/03 1.90 1.90

MW-297S N 1.8 1 4/10/06 1.80 1.80
MW-297S N 1.8 1 1/16/06
MW-297S N 1.8 1 9/19/05 1.90 2.20
MW-297S N 2.2 1 5/25/05
MW-297S N 1.7 1 2/14/05
MW-297S N 1.8 1 6/22/04 2.10 2.40
MW-297S N 2.4 1 3/23/04
MW-297S N 2.53 1 12/23/03 2.53 2.53

MW-298M1 N 0.35 U 1 8/15/05 ND ND
MW-298M1 N 0.35 U 1 8/11/04 ND ND
MW-298M1 N 0.35 U 1 5/14/04
MW-298M1 N 0.35 U 1 2/12/04

MW-298M2 N 0.35 U 1 12/8/05 ND ND
MW-298M2 N 0.35 U 1 8/15/05
MW-298M2 FD 0.35 U 1 8/15/05
MW-298M2 N 0.35 U 1 5/12/05
MW-298M2 N 0.35 U 1 8/11/04 ND ND
MW-298M2 FD 0.35 U 1 5/14/04
MW-298M2 N 0.35 U 1 5/14/04
MW-298M2 N 0.35 U 1 2/12/04

MW-298S N 0.35 U 1 4/23/07 ND ND
MW-298S N 0.35 U 1 4/12/06 ND ND
MW-298S N 0.35 U 1 12/8/05 0.69 0.96
MW-298S N 0.76 J 1 8/15/05
MW-298S N 0.96 J 1 5/12/05
MW-298S N 0.676 J 1 8/11/04 0.63 0.68
MW-298S N 0.633 J 1 5/14/04
MW-298S N 0.57 J 1 2/11/04

MW-299M1 N 0.35 U 1 9/19/05 ND ND
MW-299M1 N 0.35 U 1 8/11/04 ND ND
MW-299M1 N 0.35 U 1 5/24/04
MW-299M1 N 0.35 U 1 2/25/04

MW-299S N 0.35 U 1 9/19/05 ND ND
MW-299S N 0.35 U 1 8/11/04 ND ND
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-299S N 0.35 U 1 5/24/04
MW-299S N 0.35 U 1 2/25/04

MW-301M1 N 0.35 U 1 8/26/05 ND ND
MW-301M1 N 0.35 U 1 8/12/04 ND ND
MW-301M1 FD 0.35 U 1 8/12/04
MW-301M1 N 0.35 U 1 5/21/04
MW-301M1 FD 0.35 U 1 5/21/04
MW-301M1 FD 0.35 U 1 2/25/04
MW-301M1 N 0.35 U 1 2/25/04

MW-301S N 2 1 12/7/05 1.73 2.00
MW-301S N 1.9 1 8/26/05
MW-301S N 1.3 1 6/17/05
MW-301S N 3.1 1 8/12/04 2.72 3.10
MW-301S N 2.3 1 5/21/04
MW-301S N 2.75 1 2/25/04

MW-309M1 N 1.7 J 1 4/25/07 2.10 2.50
MW-309M1 FD 2.5 J 1 4/25/07
MW-309M1 N 1.7 J 1 10/9/06 2.10 2.50
MW-309M1 FD 2.5 J 1 10/9/06
MW-309M1 N 1.9 1 10/9/06 2.25 2.60
MW-309M1 N 2.6 1 3/27/06
MW-309M1 N 3 1 12/13/05 3.77 4.20
MW-309M1 N 4.1 1 8/25/05
MW-309M1 N 4.2 1 6/10/05
MW-309M1 N 3.72 1 9/15/04 1.87 3.72
MW-309M1 N 1.1 J 1 6/15/04
MW-309M1 N 0.8 J 1 3/8/04

MW-309S N 1.7 1 4/25/07 1.70 1.70
MW-309S N 2.1 1 10/9/06 2.35 2.60
MW-309S N 2.6 1 3/27/06
MW-309S N 3.4 1 12/13/05 3.67 3.90
MW-309S N 3.9 1 8/25/05
MW-309S N 3.7 1 6/10/05
MW-309S N 1.15 1 9/15/04 0.78 1.15
MW-309S N 0.55 J 1 6/15/04
MW-309S N 0.64 J 1 3/8/04

MW-314M1 FD 0.35 U 1 12/13/05 ND ND
MW-314M1 N 0.35 U 1 12/13/05
MW-314M1 FD 0.35 U 1 8/16/05
MW-314M1 N 0.35 U 1 8/16/05
MW-314M1 N 0.35 U 1 6/10/05
MW-314M1 N 0.35 U 1 9/22/04 ND ND
MW-314M1 N 0.35 U 1 6/22/04
MW-314M1 FD 0.35 UJ 1 3/23/04
MW-314M1 N 0.35 UJ 1 3/23/04

MW-314S N 0.35 U 1 4/25/07 ND ND
MW-314S N 0.35 U 1 4/12/06 ND ND
MW-314S N 0.35 U 1 12/13/05 0.37 0.41
MW-314S N 0.41 J 1 8/16/05
MW-314S N 0.35 U 1 6/10/05
MW-314S N 0.464 J 1 9/22/04 0.46 0.57
MW-314S N 0.359 J 1 6/23/04
MW-314S N 0.57 J 1 3/23/04

MW-320M1 FD 0.692 J 1 10/14/04 0.72 0.81
MW-320M1 N 0.617 J 1 10/14/04
MW-320M1 N 0.718 J 1 7/13/04
MW-320M1 FD 0.759 J 1 7/13/04
MW-320M1 N 0.809 J 1 4/14/04
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-320S N 1.13 1 10/14/04 1.33 1.45
MW-320S N 1.42 1 7/13/04
MW-320S N 1.45 1 4/14/04

MW-323M1 N 0.35 U 1 12/7/05 ND ND
MW-323M1 N 0.35 U 1 7/20/05
MW-323M1 N 0.35 U 1 6/15/05
MW-323M1 N 0.35 U 1 10/8/04 ND ND
MW-323M1 N 0.35 U 1 7/27/04
MW-323M1 N 0.35 U 1 4/19/04

MW-323M2 N 0.35 U 1 12/7/05 ND ND
MW-323M2 N 0.35 U 1 7/20/05
MW-323M2 N 0.35 U 1 6/15/05
MW-323M2 N 0.49 J 1 10/8/04
MW-323M2 FD 0.35 U 1 7/27/04 0.40 0.47
MW-323M2 N 0.378 J 1 7/27/04
MW-323M2 N 0.471 J 1 4/19/04

MW-323S N 0.35 U 1 12/7/05 2.32 3.60
MW-323S N 3 1 7/20/05
MW-323S N 3.6 1 6/15/05
MW-323S N 1.38 1 10/8/04 2.43 3.14
MW-323S N 2.78 1 7/27/04
MW-323S N 3.14 1 4/19/04

MW-332S N 0.37 J 1 4/23/07 0.37 0.37
MW-332S N 0.69 J 1 4/12/06 0.69 0.69
MW-332S N 0.48 J 1 12/16/05 0.94 1.40
MW-332S N 0.95 J 1 9/30/05
MW-332S N 1.4 1 6/15/05
MW-332S N 1.44 1 12/22/04 1.42 1.46
MW-332S N 1.46 1 9/28/04
MW-332S N 1.36 1 6/15/04

MW-338M1 N 0.35 U 1 1/21/05 ND ND
MW-338M1 N 0.35 U 1 10/14/04 ND ND
MW-338M1 N 0.35 U 1 7/22/04

MW-338M2 N 0.35 U 1 1/12/06 ND ND
MW-338M2 N 0.35 U 1 10/20/05 ND ND
MW-338M2 N 0.35 U 1 1/21/05
MW-338M2 N 0.35 U 1 10/14/04 ND ND
MW-338M2 N 0.35 U 1 7/22/04

MW-338S N 0.35 U 1 4/20/07 ND ND
MW-338S N 0.35 U 1 4/12/06 ND ND
MW-338S N 0.35 U 1 1/12/06
MW-338S N 0.35 U 1 10/20/05 0.38 0.40
MW-338S N 0.4 J 1 1/21/05
MW-338S N 0.539 J 1 10/14/04 0.48 0.54
MW-338S N 0.42 J 1 7/22/04

MW-344M1 N 0.35 U 1 5/25/05 ND ND
MW-344M1 N 0.35 UJ 1 2/17/05
MW-344M1 N 0.35 U 1 9/27/04 ND ND

MW-344M2 N 0.35 U 1 4/24/07 ND ND
MW-344M2 N 0.35 U 1 3/23/06 ND ND
MW-344M2 N 0.35 U 1 1/17/06
MW-344M2 FD 0.35 U 1 1/17/06
MW-344M2 FD 0.35 U 1 10/17/05 0.48 0.64
MW-344M2 N 0.35 U 1 10/17/05
MW-344M2 N 0.59 J 1 5/25/05
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-344M2 N 0.64 J 1 2/18/05
MW-344M2 N 0.715 J 1 9/27/04 0.715 0.715

MW-344S N 1.8 1 4/24/07 2.00 2.20
MW-344S FD 2.2 1 4/24/07
MW-344S N 1.4 1 3/23/06 1.60 1.80
MW-344S N 1.8 1 1/17/06
MW-344S N 1.9 1 10/17/05 0.93 1.90
MW-344S N 0.47 J 1 5/25/05
MW-344S N 0.42 J 1 2/18/05
MW-344S N 0.586 J 1 9/27/04 0.59 0.59

MW-350M1 N 0.35 U 1 2/2/06 ND ND
MW-350M1 N 0.35 U 1 10/17/05 0.49 0.88
MW-350M1 N 0.88 J 1 5/25/05
MW-350M1 FD 0.375 J 1 2/17/05
MW-350M1 N 0.35 U 1 2/17/05
MW-350M1 N 0.498 J 1 10/12/04 0.498 0.498

MW-350M2 N 0.35 U 1 2/2/06 ND ND
MW-350M2 N 0.35 U 1 10/17/05 ND ND
MW-350M2 FD 0.35 U 1 5/25/05
MW-350M2 N 0.35 U 1 5/25/05
MW-350M2 N 0.35 U 1 2/17/05
MW-350M2 N 0.35 U 1 10/12/04 ND ND
MW-350M2 FD 0.35 U 1 10/12/04

MW-65M1 N 0.35 U 1 8/26/05 ND ND
MW-65M1 N 0.35 UJ 1 8/6/04 ND ND
MW-65M1 FD 0.35 UJ 1 3/26/04
MW-65M1 N 0.35 UJ 1 3/26/04
MW-65M1 N 0.35 U 1 7/9/02 ND ND

MW-65M2 N 0.67 J 1 12/5/05 0.81 0.91
MW-65M2 N 0.77 J 1 8/26/05
MW-65M2 N 0.91 J 1 5/12/05
MW-65M2 FD 0.9 J 1 5/12/05
MW-65M2 N 0.81 J 1 3/22/05
MW-65M2 FD 0.41 J 1 8/20/04 0.47 0.64
MW-65M2 N 0.35 UJ 1 8/20/04
MW-65M2 N 0.64 J 1 5/10/04
MW-65M2 N 0.35 U 1 7/9/02 ND ND

MW-65S N 0.35 U 1 4/23/07 ND ND
MW-65S N 0.95 J 1 10/10/06 0.95 0.95
MW-65S N 0.62 J 1 12/5/05 0.84 1.00
MW-65S N 0.81 J 1 8/29/05
MW-65S N 0.91 J 1 5/20/05
MW-65S N 1 1 3/22/05
MW-65S N 0.83 J 1 8/20/04 0.82 0.83
MW-65S N 0.8 J 1 5/10/04
MW-65S N 1 J 1 9/25/03 1.00 1.00
MW-65S N 0.35 U 5 8/14/01 ND ND
MW-65S N 0.35 UJ 5 8/31/00 ND ND

MW-66M1 N 0.35 U 1 8/29/05 ND ND
MW-66M1 N 0.35 UJ 1 8/31/04 ND ND
MW-66M1 N 0.35 U 1 7/9/02 ND ND

MW-66M2 N 0.91 J 1 12/6/05 1.09 1.30
MW-66M2 N 1.3 1 8/29/05
MW-66M2 N 1 1 5/20/05
MW-66M2 FD 1.14 1 3/18/05
MW-66M2 N 1.12 1 3/18/05
MW-66M2 N 1.3 J 1 8/31/04 1.85 2.30
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

MW-66M2 N 1.5 J 1 5/10/04
MW-66M2 FD 2.3 J 1 2/23/04
MW-66M2 N 2.3 J 1 2/23/04
MW-66M2 FD 1.8 J 1 10/2/03 1.58 1.90
MW-66M2 N 1.9 J 1 10/2/03
MW-66M2 N 1 1 4/3/03
MW-66M2 N 1.6 J 1 1/30/03
MW-66M2 N 0.72 J 1 7/9/02 0.72 0.72

MW-66S N 0.62 J 1 4/24/07 0.62 0.62
MW-66S N 0.57 J 1 4/24/07
MW-66S N 1 1 10/10/06 1.00 1.00
MW-66S N 1.5 1 12/6/05 1.65 1.98
MW-66S N 1.4 1 8/29/05
MW-66S N 1.7 J 1 5/20/05
MW-66S N 1.98 1 3/18/05
MW-66S N 2.7 J 1 8/31/04 2.97 3.20
MW-66S N 3 J 1 5/10/04
MW-66S N 3.2 J 1 2/23/04
MW-66S N 2.5 1 4/3/03 2.75 3.00
MW-66S N 3 J 1 1/30/03
MW-66S N 2.9 1 8/9/02 2.40 2.90
MW-66S FD 2.3 1 8/9/02
MW-66S N 2 1 7/1/02
MW-66S N 2.2 J 5 9/21/01 2.05 2.20
MW-66S N 1.9 J 5 8/13/01
MW-66S N 0.35 UJ 5 8/31/00 ND ND

RSNW01 N 0.54 J 1 4/11/06 0.54 0.54
RSNW01 N 0.35 U 1 9/9/04 0.41 0.65
RSNW01 N 0.648 J 1 8/4/04
RSNW01 N 0.416 J 1 7/7/04
RSNW01 N 0.501 J 1 6/9/04
RSNW01 N 0.35 U 1 5/12/04
RSNW01 N 0.35 U 4/14/04
RSNW01 N 0.35 U 1 3/17/04
RSNW01 N 0.35 U 2/18/04
RSNW01 N 0.35 U 1 1/21/04
RSNW01 N 0.35 U 1 12/10/03 0.35 0.36
RSNW01 N 0.35 U 1 11/12/03
RSNW01 N 0.35 U 1 10/15/03
RSNW01 N 0.359 J 1 9/3/03
RSNW01 N 0.35 U 1 8/6/03
RSNW01 N 0.35 U 1 7/10/03
RSNW01 N 0.35 U 1 4/18/03

RSNW02 N 0.35 U 1 4/18/03 ND ND

RSNW03 N 2.07 1 9/9/04 1.83 2.07
RSNW03 N 1.93 1 8/18/04
RSNW03 N 1.91 1 8/4/04
RSNW03 N 1.86 1 7/21/04
RSNW03 N 2.01 J 1 7/7/04
RSNW03 N 1.81 1 6/23/04
RSNW03 N 1.9 1 6/9/04
RSNW03 N 1.93 1 5/26/04
RSNW03 N 1.9 1 5/12/04
RSNW03 N 1.8 1 4/28/04
RSNW03 N 1.81 4/14/04
RSNW03 N 1.83 1 3/31/04
RSNW03 N 1.79 1 3/17/04
RSNW03 N 1.65 1 3/3/04
RSNW03 N 1.7 2/18/04
RSNW03 FD 1.67 1 2/4/04
RSNW03 N 1.76 1 2/4/04
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

RSNW03 N 1.72 1 1/22/04
RSNW03 N 1.71 1 1/8/04
RSNW03 N 1.93 1 12/10/03 1.71 1.93
RSNW03 N 1.69 1 11/26/03
RSNW03 N 1.81 1 11/12/03
RSNW03 FD 1.85 1 10/29/03
RSNW03 N 1.85 1 10/29/03
RSNW03 N 1.6 1 10/15/03
RSNW03 N 1.68 1 10/1/03
RSNW03 FD 1.69 1 9/17/03
RSNW03 N 1.64 1 9/17/03
RSNW03 N 1.66 1 9/3/03
RSNW03 FD 1.56 1 8/22/03
RSNW03 N 1.57 1 8/22/03
RSNW03 N 1.65 1 8/6/03
RSNW03 N 1.7 1 7/23/03
RSNW03 N 1.79 1 7/10/03
RSNW03 N 1.67 1 5/30/03
RSNW03 N 1.7 1 5/7/03
RSNW03 FD 1.8 1 5/7/03
RSNW03 FD 1.7 1 5/7/03
RSNW03 N 1.65 1 5/7/03
RSNW03 N 1.75 1 4/30/03

RSNW04 N 0.35 U 1 11/10/05 ND ND
RSNW04 N 0.35 U 1 10/12/04 ND ND
RSNW04 N 0.35 U 1 5/15/03 ND ND
RSNW04 FD 0.35 U 1 5/15/03

RSNW05 FD 0.35 U 1 11/10/05 ND ND
RSNW05 N 0.35 U 1 11/10/05
RSNW05 N 0.35 U 1 10/12/04 ND ND
RSNW05 N 0.35 U 1 5/15/03 ND ND

RSNW06 N 1.3 1 6/21/06 1.20 1.30
RSNW06 N 1.1 1 3/16/06
RSNW06 N 0.35 U 1 11/10/05 0.86 1.20
RSNW06 N 1.2 1 5/24/05
RSNW06 N 1.02 1 2/4/05
RSNW06 N 0.606 J 1 9/9/04 0.56 0.68
RSNW06 N 0.472 J 1 8/4/04
RSNW06 N 0.677 J 1 7/7/04
RSNW06 N 0.357 J 1 6/9/04
RSNW06 N 0.655 J 1 5/12/04
RSNW06 N 0.626 J 4/13/04
RSNW06 N 0.491 J 1 3/22/04
RSNW06 FD 0.538 J 2/24/04
RSNW06 N 0.532 J 2/24/04
RSNW06 N 0.674 J 1 1/21/04
RSNW06 N 0.43 J 1 12/16/03 0.52 0.73
RSNW06 FD 0.565 J 1 12/16/03
RSNW06 N 0.731 J 1 11/12/03
RSNW06 FD 0.51 J 1 10/15/03
RSNW06 N 0.457 J 1 10/15/03
RSNW06 N 0.509 J 1 9/3/03
RSNW06 N 0.431 J 1 8/6/03
RSNW06 N 0.484 J 1 7/10/03
RSNW06 N 0.59 J 1 6/12/03
RSNW06 N 0.475 J 1 5/30/03

95-6B N 0.35 U 1 2/6/06 ND ND
95-6B N 0.35 U 1 11/3/05 ND ND
95-6B N 0.35 U 1 6/14/05
95-6B N 0.35 U 1 3/23/05
95-6B N 0.35 U 1 9/14/04 ND ND
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Table D.4-1
Perchlorate Results for Northwest Corner

2000 - 2007

Well
Sample/Field

Duplicate
Perchlorate

Result (ug/L) EPA Qualifier
Reporting Limit

(ug/L) Sample Date
Average of
Year (ug/L)

Maximum
Detected

Concentration
(ug/L)

95-6B N 0.35 U 1 7/14/04
95-6B N 0.35 UJ 1 3/10/04
95-6B N 0.35 U 1 11/18/03 ND ND
95-6B N 0.35 U 1 12/4/02 0.55 0.74
95-6B N 0.74 J 1 9/4/02
95-6B N 0.35 U 5 9/10/01 ND ND
95-6B N 0.35 UJ 5 9/13/00 ND ND

4036011 N 0.35 U 1 5/19/04 ND ND
4036011 N 0.35 U 2/18/04
4036011 N 0.35 U 1 12/17/03 0.36 0.40
4036011 N 0.4 J 1 8/22/03
4036011 N 0.35 U 1 5/23/03
4036011 FD 0.35 UJ 1 2/27/03
4036011 N 0.35 U 1 2/27/03
4036011 FD 0.35 U 1 11/20/02 ND ND
4036011 N 0.35 U 1 11/20/02
4036011 N 0.35 U 1 8/16/02
4036011 FD 0.35 U 5 10/2/01 ND ND
4036011 N 0.35 U 5 10/2/01

MW-441M1 N 0.4 J 1 3/5/07 0.40 0.40
MW-441M1 N 0.35 U 1 11/3/06 0.54 0.72
MW-441M1 N 0.72 J 1 7/10/06

MW-441M2 N 0.35 U 1 3/5/07 ND ND
MW-441M2 N 0.35 U 1 11/3/06 ND ND
MW-441M2 N 0.35 U 1 6/29/06

Abbreviations:
FD field duplicate

J estimated value
N normal
U below detection limit

UJ Estimated Non-Detect
ug/L microgram per liter
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

4036009 N ND U 0.25 11/21/05

4036009 N ND U 0.25 08/23/05
4036009 N ND U 0.25 04/04/05

4036009 N ND U 0.25 12/13/04

4036009 N ND U 0.25 08/18/04

4036009 N ND U 0.25 05/19/04

4036009 FD ND U 0.25 05/19/04

4036009 N ND U 0.25 02/17/04

4036009 N ND U 0.25 11/24/03

4036009 N ND U 0.25 09/03/03

4036009 N ND U 0.25 12/20/02
4036009 FD ND U 0.25 12/20/02

95-13 N ND U 0.25 07/09/04

95-15 N ND U 0.25 05/05/03

95-15B N ND UJ 0.25 03/06/03

95-15C N ND U 0.25 10/20/05

95-15C N ND U 0.25 09/15/04

95-15C N ND U 0.25 11/17/03

95-15C N ND U 0.25 09/04/02

95-15C N ND U 0.25 10/08/01
95-15C N ND U 0.25 09/08/00

95-15E N ND U 0.25 05/01/03

95-16 N ND U 0.25 05/07/03

95-6A N ND U 0.25 11/03/05

95-6A N ND U 0.25 09/14/04

95-6A N ND U 0.25 03/10/04

95-6A N ND U 0.25 11/18/03

95-6A N ND UJ 0.25 05/13/03

95-6A N ND U 0.25 01/16/03

95-6A N ND U 0.25 09/06/02

95-6A N ND U 0.25 05/21/02

95-6A N ND U 0.25 12/17/01

95-6A N ND U 0.25 09/10/01

95-6A N ND U 0.25 05/19/01

95-6A N ND U 0.25 12/21/00

95-6A N ND U 0.25 09/12/00

95-6A N ND U 0.25 06/14/00
95-6A N ND U 0.25 11/09/99

95-6ED N ND U 0.25 09/21/05

95-6ED N ND U 0.25 09/10/04

95-6ED N ND U 0.25 03/10/04

95-6ED N ND U 0.25 11/14/03

95-6ED FD ND U 0.25 05/01/03
95-6ED N ND U 0.25 05/01/03

95-6ES N ND U 0.25 09/21/05
95-6ES FD ND U 0.25 09/21/05

95-6ES N ND U 0.25 09/15/04

95-6ES N ND U 0.25 11/18/03

95-6ES N ND U 0.25 09/11/01
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

95-6ES N ND U 0.25 09/14/00
95-6ES N ND U 0.25 11/16/99

BHW216 N ND U 0.25 04/10/03

BHW217 N ND U 0.25 04/10/03

BHW218 N ND U 0.25 04/10/03

BHW220 N ND U 0.25 04/11/03

CMW-1 N ND U 0.25 07/09/04

CMW-1 FD ND U 0.25 07/09/04
CMW-1 N ND U 0.25 05/07/03

CWNW01 N ND U 0.25 07/10/03

HW-1 FD ND U 0.25 03/05/03
HW-1 N ND U 0.25 03/05/03

HW-2 N ND U 0.25 03/08/06

HW-2 N ND U 0.25 11/12/05
HW-2 N ND U 0.25 06/20/05

HW-2 N ND U 0.25 09/30/04

HW-2 N ND U 0.25 06/03/04

HW-2 FD ND U 0.25 06/03/04

HW-2 N ND U 0.25 02/19/04
HW-3 N ND U 0.25 02/19/04

LRMW9515 N ND U 0.25 10/20/05

LRMW9515 N ND U 0.25 10/14/04

LRMW9515 N ND U 0.25 11/17/03

LRMW9515 N ND U 0.25 09/04/02

LRMW9515 N ND U 0.25 09/05/01

LRMW9515 FD ND U 0.25 09/20/00

LRMW9515 N ND U 0.25 09/20/00

LRMW9515 N ND U 0.25 11/10/99

LRMW9515 N ND U 0.25 09/24/99

LRMW9515 N ND U 0.25 03/24/99
LRMW9515 N ND U 0.25 10/17/97

MW-21D N ND U 0.25 09/01/99

MW-21D N ND U 0.25 03/19/99
MW-21D N ND U 0.25 10/14/97

MW-21M1 N ND U 0.25 10/28/99

MW-21M1 N ND U 0.25 09/01/99
MW-21M1 N ND U 0.25 04/08/99

MW-21M2 N ND U 0.25 08/07/00

MW-21M2 N ND U 0.25 11/01/99

MW-21M2 N ND U 0.25 09/02/99
MW-21M2 N ND U 0.25 04/01/99

MW-21M3 N ND U 0.25 11/01/99

MW-21M3 N ND U 0.25 09/02/99
MW-21M3 N ND U 0.25 04/01/99
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

MW-21S N ND U 0.25 09/02/99

MW-21S N ND U 0.25 03/19/99
MW-21S N ND U 0.25 10/24/97

MW-270D N ND U 0.25 09/01/05
MW-270D N ND U 0.25 02/10/05

MW-270D N ND U 0.25 09/10/04

MW-270D N ND U 0.25 04/29/04

MW-270D N ND U 0.25 01/06/04

MW-270D N ND U 0.25 09/30/03

MW-270D FD ND U 0.25 09/30/03
MW-270D N ND U 0.25 06/16/03

MW-270M1 FD ND U 0.25 12/12/05

MW-270M1 N ND U 0.25 12/12/05

MW-270M1 N ND U 0.25 09/01/05

MW-270M1 N ND U 0.25 06/08/05
MW-270M1 N ND U 0.25 02/10/05

MW-270M1 N ND U 0.25 09/10/04

MW-270M1 N ND U 0.25 04/29/04

MW-270M1 N ND U 0.25 01/06/04

MW-270M1 FD ND U 0.25 01/06/04

MW-270M1 N ND U 0.25 09/30/03

MW-270M1 FD ND U 0.25 09/30/03

MW-270M1 N ND U 0.25 06/16/03

MW-270M1 FD ND U 0.25 06/16/03

MW-270S N ND U 0.25 12/12/05

MW-270S N ND U 2.8 09/01/05

MW-270S N ND U 4 06/08/05
MW-270S N ND U 0.25 02/10/05

MW-270S N ND U 0.25 09/10/04

MW-270S N 0.28 0.25 04/29/04

MW-270S N ND U 0.25 01/06/04

MW-270S N ND U 0.41 09/30/03
MW-270S N ND U 4 06/16/03

MW-277M1 N ND U 0.25 03/17/04

MW-277M1 N ND U 0.25 12/05/03

MW-277M1 FD ND U 0.25 07/09/03

MW-277M1 N ND U 0.25 07/09/03

MW-277S N ND U 0.25 03/17/04

MW-277S N ND U 0.25 12/12/03
MW-277S N ND U 0.25 07/10/03

MW-278M1 N ND U 0.25 03/17/04

MW-278M1 N ND U 0.25 12/03/03

MW-278M1 N ND U 0.25 07/15/03

MW-278M2 N ND U 0.25 03/17/04

MW-278M2 FD ND U 0.25 12/03/03

MW-278M2 N ND U 0.25 12/03/03

MW-278M2 FD ND U 0.25 07/16/03

MW-278M2 N ND U 0.25 07/16/03

MW-278S N ND U 0.25 07/18/03
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

MW-279M1 N ND U 0.25 03/17/04

MW-279M1 N ND U 0.25 12/10/03

MW-279M1 N ND U 0.25 07/30/03

MW-279M2 FD ND U 0.25 03/17/04

MW-279M2 N ND U 0.25 03/17/04

MW-279M2 N ND U 0.25 12/10/03

MW-279M2 N ND U 0.25 07/30/03

MW-279M2 FD ND U 0.25 07/30/03

MW-279S N ND U 0.25 03/17/04

MW-279S N ND U 0.25 12/10/03
MW-279S N ND U 0.25 07/30/03

MW-283M1 N ND U 0.25 09/19/05
MW-283M1 FD ND U 0.25 09/19/05

MW-283M1 N ND U 0.25 03/22/04

MW-283M1 N ND U 0.25 12/02/03

MW-283M1 FD ND U 0.25 09/16/03
MW-283M1 N ND U 0.25 09/16/03

MW-284M1 N 0.9 0.25 04/11/06

MW-284M1 N 0.79 0.25 01/03/06

MW-284M1 N 0.86 0.25 09/19/05

MW-284M1 N 0.9 0.25 06/10/05
MW-284M1 N 0.86 J 0.25 02/15/05

MW-284M1 N 0.87 0.25 08/26/04

MW-284M1 N 0.91 0.25 03/10/04

MW-284M1 N 0.93 0.25 12/02/03

MW-284M1 N 0.88 0.25 09/12/03

MW-284M1 FD 0.88 0.25 09/12/03

MW-284M2 N 0.25 0.25 04/11/06

MW-284M2 FD 0.27 0.25 04/11/06

MW-284M2 N 0.27 J 0.25 01/03/06

MW-284M2 N 0.31 J 0.25 09/19/05

MW-284M2 N 0.28 0.25 06/10/05

MW-284M2 FD 0.27 0.25 06/10/05
MW-284M2 N 0.28 J 0.25 02/15/05

MW-284M2 N 0.38 0.25 08/26/04

MW-284M2 N 0.38 0.25 03/10/04

MW-284M2 N 0.35 0.25 12/02/03
MW-284M2 N 0.34 0.25 09/12/03

MW-287M1 N ND U 0.25 06/22/04

MW-287M1 N ND U 0.25 03/23/04

MW-287M1 N ND U 0.25 12/08/03

MW-287S N ND U 0.25 06/22/04

MW-287S N ND U 0.25 03/23/04
MW-287S N ND U 0.25 12/08/03

MW-297M1 N ND U 0.25 06/22/04

MW-297M1 N ND U 0.25 03/23/04

MW-297M1 N ND U 0.25 12/22/03

MW-297S N ND U 0.25 06/22/04
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

MW-297S N ND U 0.25 03/23/04
MW-297S N ND U 0.25 12/23/03

MW-298M1 N ND U 0.25 08/11/04

MW-298M1 N ND U 0.25 05/14/04

MW-298M1 N ND U 0.25 02/12/04

MW-298M2 N ND U 0.25 08/11/04

MW-298M2 N ND U 0.25 05/14/04

MW-298M2 FD ND U 0.25 05/14/04

MW-298M2 N ND U 0.25 02/12/04

MW-298S N ND U 0.25 08/11/04

MW-298S N ND U 0.25 05/14/04
MW-298S N ND U 0.25 02/11/04

MW-299M1 N ND U 0.25 08/11/04

MW-299M1 N ND U 0.25 05/24/04

MW-299M1 N ND U 0.25 02/25/04

MW-299S N ND U 0.25 08/11/04

MW-299S N ND U 0.25 05/24/04
MW-299S N ND U 0.25 02/25/04

MW-301M1 N ND U 0.25 08/26/05

MW-301M1 N ND U 0.25 08/12/04

MW-301M1 FD ND U 0.25 08/12/04

MW-301M1 N ND U 0.25 05/21/04

MW-301M1 FD ND U 0.25 05/21/04

MW-301M1 FD ND U 0.25 02/25/04

MW-301M1 N ND U 0.25 02/25/04

MW-301S N ND U 0.25 08/26/05

MW-301S N ND U 0.25 08/12/04

MW-301S N ND U 0.25 05/21/04
MW-301S N ND U 0.25 02/25/04

MW-309M1 N ND U 0.25 08/25/05

MW-309M1 N ND U 0.25 09/15/04

MW-309M1 N ND U 0.25 06/15/04

MW-309M1 N ND U 0.25 03/08/04

MW-309S N ND U 0.25 08/25/05

MW-309S N ND U 0.25 09/15/04

MW-309S N ND U 0.25 06/15/04
MW-309S N ND U 0.25 03/08/04

MW-314M1 N ND U 0.25 09/22/04

MW-314M1 N ND U 0.25 06/22/04

MW-314M1 FD ND U 0.25 03/23/04

MW-314M1 N ND U 0.25 03/23/04

MW-314S N ND U 0.25 09/22/04

MW-314S N ND U 0.25 06/23/04
MW-314S N ND U 0.25 03/23/04

MW-320M1 FD ND U 0.25 10/14/04

5 of 10



Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

MW-320M1 N ND U 0.25 10/14/04

MW-320M1 N ND U 0.25 07/13/04

MW-320M1 FD ND U 0.25 07/13/04

MW-320M1 N ND U 0.25 04/14/04

MW-320S N ND U 0.25 10/14/04

MW-320S N ND U 0.25 07/13/04
MW-320S N ND U 0.25 04/14/04

MW-323M1 FD 0.85 0.25 04/12/06

MW-323M1 N 0.86 0.25 04/12/06

MW-323M1 N 1.3 J 0.25 12/07/05

MW-323M1 N 1.2 J 0.25 07/20/05
MW-323M1 N 1.1 J 0.25 06/15/05

MW-323M1 N 1.5 0.25 10/08/04

MW-323M1 N 1.5 0.25 07/27/04

MW-323M1 N 1.2 0.25 04/19/04

MW-323M2 N 3.6 0.25 04/12/06

MW-323M2 N 7.6 0.25 12/07/05

MW-323M2 N 8.4 0.25 07/20/05
MW-323M2 N 9.5 0.25 06/15/05

MW-323M2 N 9.6 0.25 10/08/04

MW-323M2 N 6.5 0.25 07/27/04

MW-323M2 FD 6.6 0.25 07/27/04

MW-323M2 N 5.7 0.25 04/19/04

MW-323S N ND U 0.25 12/07/05

MW-323S N ND U 0.25 07/20/05
MW-323S N ND U 0.25 06/15/05

MW-323S N ND U 0.25 10/08/04

MW-323S N ND U 0.25 07/27/04
MW-323S N ND U 0.25 04/19/04

MW-332S N ND U 0.25 12/22/04

MW-332S N ND U 0.25 09/28/04
MW-332S N ND U 0.25 06/15/04

MW-338M1 N ND U 0.25 01/21/05

MW-338M1 N ND U 0.25 10/14/04

MW-338M1 N ND U 0.25 08/18/04

MW-338M1 N ND U 0.25 07/22/04

MW-338M2 N ND U 0.25 01/12/06

MW-338M2 N ND U 0.25 10/20/05
MW-338M2 N ND U 0.25 01/21/05

MW-338M2 N ND U 0.25 10/14/04

MW-338M2 N ND U 0.25 08/18/04

MW-338M2 FD ND U 0.25 08/18/04

MW-338M2 N ND U 0.25 07/22/04

MW-338S N 0.25 0.25 04/12/06

MW-338S N 0.35 0.25 01/12/06

MW-338S N 0.42 J 0.25 10/20/05
MW-338S N ND U 0.25 01/21/05

MW-338S N ND U 0.25 10/14/04

MW-338S N 0.25 0.25 08/18/04
MW-338S N 0.25 J 0.25 07/22/04
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

MW-344M1 N ND U 0.25 05/25/05
MW-344M1 N ND U 0.25 02/17/05

MW-344M1 N ND U 0.25 09/27/04

MW-344M2 N ND U 0.25 05/25/05
MW-344M2 N ND U 0.25 02/18/05

MW-344M2 N ND U 0.25 09/27/04

MW-344S N ND U 0.25 05/25/05
MW-344S N ND U 0.25 02/18/05

MW-344S N ND U 0.25 09/27/04

MW-350M1 N ND U 0.25 05/25/05

MW-350M1 N ND U 0.25 02/17/05
MW-350M1 FD ND U 0.25 02/17/05

MW-350M1 N ND U 0.25 10/12/04

MW-350M2 N 0.37 0.25 04/12/06

MW-350M2 N 0.43 0.25 02/02/06

MW-350M2 N 1.9 0.25 10/17/05

MW-350M2 FD 0.44 0.25 05/25/05

MW-350M2 N 0.46 J 0.25 05/25/05
MW-350M2 N ND U 0.25 02/17/05

MW-350M2 FD ND U 0.25 10/12/04
MW-350M2 N ND U 0.25 10/12/04

MW-65M1 N ND U 0.25 04/25/00

MW-65M1 N ND U 0.25 02/10/00

MW-65M1 N ND U 0.25 10/26/99

MW-65M2 N ND U 0.25 04/25/00

MW-65M2 N ND U 0.25 02/11/00
MW-65M2 N ND U 0.25 10/28/99

MW-65S N ND U 0.25 06/22/06
MW-65S N ND U 0.25 08/29/05

MW-65S N ND U 0.25 08/20/04

MW-65S N ND U 0.25 09/25/03

MW-65S N ND U 0.25 08/14/01

MW-65S N ND U 0.25 08/31/00

MW-65S N ND UJ 0.25 04/27/00

MW-65S N ND U 0.25 02/10/00
MW-65S N ND U 0.25 10/26/99

MW-66M1 N ND U 0.25 04/27/00

MW-66M1 N ND U 0.25 02/09/00

MW-66M1 N ND U 0.25 10/20/99

MW-66M2 N ND U 0.25 04/27/00

MW-66M2 N ND U 0.25 02/10/00
MW-66M2 N ND U 0.25 10/20/99

MW-66S N ND U 0.25 06/22/06
MW-66S N ND U 0.25 08/29/05

MW-66S N ND U 0.25 08/31/04

MW-66S FD ND U 0.25 08/09/02

7 of 10



Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

MW-66S N ND U 0.25 08/09/02

MW-66S N ND U 0.25 08/13/01

MW-66S N ND U 0.25 08/31/00

MW-66S N ND U 0.25 05/01/00

MW-66S N ND U 0.25 02/10/00

MW-66S N ND U 0.25 10/20/99

RSNW01 N ND U 0.25 09/09/04

RSNW01 N ND U 0.25 08/04/04

RSNW01 N ND U 0.25 07/07/04

RSNW01 N ND U 0.25 06/09/04

RSNW01 N ND U 0.25 05/12/04

RSNW01 N ND U 0.25 04/14/04

RSNW01 N ND U 0.25 03/17/04

RSNW01 N ND U 0.25 02/18/04

RSNW01 N ND U 0.25 01/21/04

RSNW01 N ND U 0.25 12/10/03

RSNW01 N ND U 0.25 11/12/03

RSNW01 N ND U 0.25 10/15/03

RSNW01 N ND U 0.25 09/03/03

RSNW01 N ND U 0.25 08/06/03

RSNW01 N ND U 0.25 07/10/03

RSNW01 N ND U 0.25 04/18/03

RSNW02 N ND U 0.25 04/18/03

RSNW03 N ND U 0.25 09/09/04

RSNW03 N ND U 0.25 08/04/04

RSNW03 N ND U 0.25 07/07/04

RSNW03 N ND U 0.25 06/09/04

RSNW03 N ND U 0.25 05/12/04

RSNW03 N ND U 0.25 04/14/04

RSNW03 N ND U 0.25 03/17/04

RSNW03 N ND U 0.25 02/18/04

RSNW03 N ND U 0.25 01/22/04

RSNW03 N ND U 0.25 12/10/03

RSNW03 N ND U 0.25 11/12/03

RSNW03 N ND U 0.25 10/15/03

RSNW03 N ND U 0.25 09/03/03

RSNW03 N ND U 0.25 08/06/03

RSNW03 N ND U 0.25 07/10/03

RSNW03 N ND U 0.25 06/25/03
RSNW03 N ND U 0.25 04/30/03

RSNW04 N ND U 0.25 11/10/05

RSNW04 N ND U 0.25 10/12/04

RSNW04 FD ND UJ 0.25 05/15/03
RSNW04 N ND UJ 0.25 05/15/03

RSNW05 N ND U 0.25 11/10/05
RSNW05 FD ND U 0.25 11/10/05

RSNW05 N ND U 0.25 10/12/04
RSNW05 N ND UJ 0.25 05/15/03

RSNW06 N ND U 0.25 06/21/06

RSNW06 N ND U 0.25 03/16/06

RSNW06 N ND U 0.25 11/10/05

RSNW06 N ND U 0.25 05/24/05

8 of 10



Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

RSNW06 N 0.26 0.25 02/04/05

RSNW06 N 0.29 0.25 09/09/04

RSNW06 N 0.25 0.25 08/04/04

RSNW06 N 0.26 0.25 07/07/04

RSNW06 N ND U 0.25 06/09/04

RSNW06 N 0.33 0.25 05/12/04

RSNW06 N ND U 0.25 04/23/04

RSNW06 N ND U 0.25 03/22/04

RSNW06 FD 0.29 0.25 02/24/04

RSNW06 N 0.3 0.25 02/24/04

RSNW06 N 0.3 0.25 01/21/04

RSNW06 FD 0.28 0.25 12/16/03

RSNW06 N ND U 0.25 12/16/03

RSNW06 N 0.29 J 0.25 11/12/03

RSNW06 N 0.27 J 0.25 10/15/03

RSNW06 FD 0.29 0.25 10/15/03

RSNW06 N 0.26 0.25 09/03/03

RSNW06 N 0.26 0.25 08/06/03

RSNW06 N ND U 0.25 07/10/03

RSNW06 N ND U 0.25 06/12/03
RSNW06 N 0.25 0.25 05/30/03

95-6B N ND U 0.25 11/03/05

95-6B N ND U 0.25 09/14/04

95-6B N ND U 0.25 03/10/04

95-6B N ND U 0.25 11/18/03

95-6B FD ND U 0.25 05/13/03

95-6B N ND U 0.25 05/13/03

95-6B N ND U 0.25 12/04/02

95-6B N ND U 0.25 09/04/02

95-6B N ND U 0.25 05/21/02

95-6B N ND U 0.25 12/17/01

95-6B N ND U 0.25 09/10/01

95-6B N ND U 0.25 05/19/01

95-6B N ND U 0.25 12/22/00

95-6B N ND U 0.25 09/13/00

95-6B N ND U 0.25 06/07/00

95-6B N ND U 0.25 09/23/99

95-6B N ND U 0.25 03/24/99

95-6B N ND U 0.25 10/17/97

4036011 N ND U 0.25 05/19/04

4036011 N ND U 0.25 02/18/04

4036011 N ND U 0.25 12/17/03

4036011 N ND U 0.25 08/22/03

4036011 N ND U 0.25 05/23/03

4036011 FD ND U 0.25 02/27/03

4036011 N ND U 0.25 02/27/03

4036011 FD ND U 0.25 11/20/02

4036011 N ND U 0.25 11/20/02

4036011 FD ND U 0.25 09/03/02

4036011 N ND U 0.25 09/03/02

4036011 N 0.28 J 0.25 08/16/02

4036011 N ND U 0.25 10/02/01

4036011 FD ND U 0.25 10/02/01

4036011 N ND U 0.25 10/05/99

4036011 N ND UJ 0.25 02/02/99
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Table D.4-2
RDX Results for Northwest Corner

1997 - 2006 

Well
Sample/Field

Duplicate
RDX Result 

(ug/L) EPA Qualifier
Reporting Limit 

(ug/L) Sample Date

4036011 N ND U 0.25 10/23/97

MW-441M1 N 1.3 0.25 11/3/06

MW-441M1 N 1.4 0.25 7/10/06

MW-441M2 N 0.25 U 0.25 11/3/06
MW-441M2 N 0.25 U 0.25 6/29/06

Abbreviations:

FD field duplicate

J estimated value

N normal

U below detection limit

UJ Estimated Non-Detect

UTM-m Universal Transverse Mercator coordinates in meters

ug/L microgram per liter
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Alternative Cost Evaluation 
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Northwest Corner
Remedial Investigation/Feasibility Study

Table E-1 Summary of Costs

Capital Cost 50,000$                   

All Years*
Annual O&M $0

Site closeout report $100,000
Total Cost 150,000$

Capital Cost 50,000$                   
All Years*

Annual O&M 1,048,000$              

Site closeout report $100,000
Total Cost 1,198,000$

Capital Cost 4,932,000$              
All Years*

Annual O&M 4,757,000$              

Site closeout report 100,000$                 
Total Cost 9,789,000$

Note: Discrepancies between summary costs and detailed costs may occur due to rounding.

Component costs for Alternative 2 
(Natural Attenuation and Land-Use Controls):

Component costs for Alternative 3 
(Focused Extraction):

Component costs for Alternative 1 
(No Action - Baseline):

* Annual O&M for all years includes the Net Present Value of the cost, based on the 
number of years covered by the Alternative.
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Northwest Corner
Remedial Investigation/Feasibility Study

Table E-1 Summary of Costs

ITEM TOTAL COST

Capital Cost - Well Abandonment 50,000$                    

Operating and Maintenance Costs -$                              

Project Closeout Documentation 100,000$                  

Total Cost of No Action 150,000$              

ITEM TOTAL COST

Capital Cost - Well Abadonment 50,000$                    

Operating and Maintenance Costs

Monitoring Costs for First 6 Years  $    652,000 
Monitoring Costs for Next 9 Years  $    237,000 
Monitoring Costs for Final 3 Years  $    100,000 
Five-Year Reviews  $      59,000 
Total Operation and Maintenance Costs 1,048,000$               

Project Site Closeout Documentation 100,000$                  

Total Cost of Alternative 2 - Natural Attenuation and Land-Use Controls 1,198,000$           

ITEM TOTAL COST

Capital Cost

A. Extraction Wells and Development 600,000$                  
B. Injection Wells 525,000$                  
C. PM/Engineering/Construction 2,002,500$               
D. Treatment Systems/Piping 1,654,500$               
E. Well Abandonment 150,000$                  
Total Construction Cost 4,932,000$               

Operating and Maintenance Costs 4,757,000$               

Project Site Closeout 

Project Site Closeout Documentation 100,000$                  

Total Cost of Alternative 3 - Focused Extraction 9,789,000$           

Alternative 2 - Natural Attenuation and Land-Use Controls

Alternative 3 -  Focused Extraction

Alternative 1 - No Action
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